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NOTICE

This report has been prepared for the United
States Air Force by CH2M HILL SOUTHEAST, INC.,
for the purpose of aiding in the implementation
of Air Force Solid Waste Management Programs.
It is not an endorsement of any product. The
views expressed herein are those of the contractor
and do not necessarily reflect the official views
of the publishing agency, the United States Air
Force or the Department of Defense.
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U.

EUFOREWORD

I
The organization of this report is summarized below for the

benefit of the reader:

o Executive Summary

o Section I--General (introductory and background

information)

o Section II--Past and Current Activity Review

(waste disposal practices)

o Section III--Installation Assessment (conclusions

and recommendations)

o Figures--Includes all report figures (I through

27) referred to in the text

0 References--Includes a consolidated list of

references. (Reference numbers are denoted in the

text by brackets [ ].)

" Appendices--Includes attached Appendices A through

P. (Note that installation photographs [Figures A-1

through A-21] taken during the helicopter overflight

are located in Appendix A.)
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EEXECUTIVE SUMMARY

A. Introduction

1. CH2M HILL was retained by the Air Force Engineering

and Services Center (AFESC) on January 26, 1981 to

conduct the McClellan AFB Records Search under

Contract No. F08637 80 G0010 0002.

2. The identification of hazardous waste disposal

sites at military installations was directed by

Defense Environmental Quality Policy Memoran-

dum 80-6 dated June, 1980 and implemented by Air

Force message dated December 2, 1980 as a positive

action to ensure compliance of military installa-

tions with the Resource Conservation and Recovery

Act (RCRA) and implementing regulations. The

Records Search comprises Phase I of the Department

of Defense Installation Restoration Program. The

main purpose of the Records Search Program is to

determine the potential, if any, for migration of

toxic and hazardous materials off the installation

boundaries.

3. The McClellan AFB Records Search Program included

a detailed review of pertinent installation records,

contacts with various government and private

agencies for documents relevant to the Records

Search effort, and an onsite base visit conducted

by CH2M HILL during the week of April 27 through

May 1, 1981. Activities conducted during the

onsite base visit included interviews with past

and present key base employees, ground tours of

base facilities, and a helicopter overflight to

identify past disposal areas. The installations

included in the Records Search Program were



McClellan AFB, Camp Kohler Annex, Lincoln Communi-

cations Annex, Davis Communications Annex, McClellan

Storage Annex, Sacramento River Dock Annex, Middle

Marker Annex, and Capehart Family Housing Annex.

Figures 1 and 2 give a historical summary of waste

disposal practices based on the findings of the

Records Search Program.

4. In the event that the Records Search indicates that

the potential exists for migration of hazardous

contaminants off the installation, Phase II field

work would be conducted to confirm the presence of

the specific migrating contaminants and to determine
the extent of migration. The restoration or

containment of the hazardous waste disposal sites

would comprise Phase III of the Installation

Restoration Program.

B. Conclusions

1. The McClellan AFB Records Search resulted in the

identification of two main areas of concern:

a. Polychlorinated biphenyls (PCBs)

b. Trichloroethylene (TCE) ground-water

contamination

2. The Arcade Water District reported water quality

degradation (high total dissolved solids) in a

production well located near Camp Kohler.

No indication was found from the records or from

the interviews of hazardous waste disposal or

contaminant migration at the other installations

included in the Records Search, i.e., Lincoln

-2-



Communications Annex, Davis Communications Annex,

McClellan Storage Annex, Sacramento River Dock

Annex, Middle Marker Annex, and Capehart Family

Housing Annex.

C. Recommendations

1. Sampling, monitoring, and clean-up measures need

to be implemented at the PCB-contaminated site

located at the northwest corner of the runway

clear zone. The possible existence of past burial

pit(s) at the site (unconfirmed report from one of

the interviewees) needs to be verified, e.g., by

seismic survey of the area. If the existence of

one or more burial pits is confirmed, then exploratory

soil sampling and ground-water monitoring should be

done to determine the extent, if any, of subsurface

PCB contamination at the site.

2. M~cClellan should immediately implement an expanded

monitoring program to determine the source(s) and

the extent of TCE ground-water contamination. The

expanded monitoring program should include:

a. Initial geophysical logging and selected

sampling of Base wells 1, 2, 12, 18, and 28.

b. The design of an expanded monitoring well

program based on an analysis of data obtained

from the initial geophysical logging and

sampling effort.

C. Routine monitoring of nearby offbase City and

private wells. The offbase monitoring should

be a joint cooperative effort involving

-3-



McClellan AFB, the City, the California

Regional Water Quality Control Board, and the

Department of Health Services.

3. The final details of the expanded monitoring

program should be developed with input from the

California Regional Water Quality Control Board

and the U.S. Geological Survey.

4. The restoration and/or containment of the contaminant

source(s) should commence as soon as sufficient

information is obtained from the expanded follow-on

studies to pinpoint the location(s) and extent of

contaminant migration.

5. Further investigations should be conducted in

cooperation with the Arcade Water District to

determine the source of water quality degradation

in Arcade Well No. 31. The investigations should

include a detailed review of available water

quality data, well logs, and well construction

details for the two Camp Kohler supply wells and

Arcade Wells No. 31, 16, 44, and 56.

The details are expanded and discussed in the body of the

report which follows and which contains supporting data.

1
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I. GENERAL

A. Purpose of the Records Search

The main purpose of the Records Search Program is to

determine the potential, if any, for migration of toxic and

hazardous materials off the McClellan Air Force Base (AFB)

installation boundaries. The potential for migration of

hazardous contaminants is determined by a review of existing

information, including a detailed analysis of installation

records. Pertinent information includes a history of opera-

tions, the geological and hydrogeological conditions which

contribute to the migration of contaminants off the install-

ation, and ecological records for evidence of environmental

effects resulting from contaminants..

B. Authority

The identification of hazardous waste disposal sites at

military installations was directed by Defense Environmental

Quality Program Policy Memorandum 80-6 (DEQPPM 80-6) dated

June 24, 1980, and implemented by Air Force message dated

December 2, 1980, as a positive action to ensure compliance

of military installations with the Resource Conservation and

Recovery Act (RCRA) and implementing regulations.

C. Introduction

The Records Search comprises Phase I of the Department
of Defense (DOD) Installation Restoration Program. If the

Records Search indicates that the potential exists for
migration of hazardous contaminants off the installation,

then Phase II field survey work would be conducted to confirm

the presence of the specific migrating contaminants and the

extent of migration. The Phase II fi..ld survey would provide



the data necessary to determine the magnitude of the restor-

ation or containment required for identified hazardous waste

disposal sites. The restoration or containment of the

hazardous waste disposal sites comprises Phase III of the

Installation Restoration Program.

The engineering firm of CH2M HILL was retained by the

Air Force Engineering and Services Center (AFESC), Tyndall.

AFB, on January 26, 1981, to assemble a team of experts and

conduct a Records Search for McClellan AFB, California. The

installations included in the Records Search were McClellan

AFB and several off-base sites which are supported by McClellan

AFB including:

" Davis communications Annex Transmitter Site

" Lincoln Communications Annex Receiver site

" Capehart Family Housing Annex

" Camp Kohler Annex

" McClellan Storage Annex (adjacent to the Aerojet
Industrial Complex)

" Sacramento River Dock Annex

" Middle Marker Annex

Figure 3 shows the locations of the installations

included in the Records Search.

A pre-performance meeting was held at Headquarters

AFESC, Tyndall AFB, Florida, on February 18 and 19, 1981.

Attendees at this meeting included representatives of AFESC,

Air Force Logistics Command (AFLC), McClellan AFB, and

CH2M HILL, who would be participating in the Records search.

The purpose of the pre-performance meeting was to provide

detailed project instructions for the Records Search, to

provide clarification and technical guidance by AFESC, and

to define the responsibilities of all parties participating

in the McClellan AFB Records Search.

1-2



Prior to the onsite base visit, various government and

private agencies were contacted for documents relevant to

the Records Search effort. Appendix B contains the list of

agencies contacted during the Records Search.

An onsite base visit was conducted by the CH2M HILL

team from April 27 through May 1, 1981. Activities performed

during the onsite base visit included a detailed search of

installation records, ground and aerial tours of the install-

ation, and interviews with former and present key base

employees. The following individuals comprised the CH2M HILL

Records Search team:

1. Mr. Norman Hatch, Project Manager

M.S., Environmental Engineering, University of
Florida, 1973

M.S., Analytical Chemistry, University of
Florida, 1972

B.S., Chemistry, University of New Hampshire,
1969

2. Mr. Steven Hoffman, Assistant Project Manager

B.S., Civil Engineering, South Dakota School
of Mines and Technology, 1971

3. Mr. Gary Eichler, Hydrogeologist

3 M.S., Engineering Geology, University of
Florida, 1974

B.S., Construction and Geology, Utica Collegej of Syracuse University, 1972

4. Mr. Brian Winchester, Ecologist

1 B.S., Wildlife Ecology, University of Florida,
1973

5. Mr. Jerry Aycock, Environmental Engineer

B.S., Civil Engineering, Auburn University,

1978

Appendix C contains the resumes of the CH2M HILL

participants in the McClellan AFB Records Search.

1-3



The individuals from the Air Force who participated in

the McClellan AFB Records Search included the following:

1. Mr. Bernard Lindenberg (AFESC), Program Manager

2. Lt. Col. Charles Avery (AFLC), Command Chief of
Environmental Planning

3. Mr. Dan Nichols (AFLC), Command Representative

4. Mr. Paul Brunner, McClellan AFB Environmental
Engineer/Coordinator and Base Level Point of Contact

5. Lt. Jackie Zipfel, McClellan AFB Environmental
Engineer and Base Level Point of Contact

D. Installation History

1. Location

McClellan Air Force Base, which includes 2,598 acres,

is located northeast of California's capital city, Sacramento,

within the heavily populated north area of Sacramento County.

In addition to the 2,598 acres contained within the install-

ation, McClellan AFB supports approximately 978 acres of

property off the installation as follows:

Davis Communications Annex 316 acres

Lincoln Communications Annex 356 acres

Capehart Family Housing Annex 217 acres

Camp Kohler Annex 35 acres

McClellan Storage Annex 52 acres

Sacramento River Dock Annex 1.7 acres

Middle Marker Annex 0.3 acres

2. History [1-5]'

McClellan AFB was established in 1936, when Congress

authorized the construction of a new Air Repair Depot and

'References are indicated in brackets

1-4



Supply Base for the War Department. Currently, McClellan

AFB is an Air Force Logistics Command Base, and the heart of

the base is the Sacramento Air Logistics Center (ALC). The

Sacramento ALC is responsible for the repair and modifications

of assigned aircraft and also serves as System Manager for

assigned aircraft, missile and space programs, electronics

systems, and communications -electronics programs. Further

details on the history and mission of McClellan AFB are

included in Appendix D.

E. Environmental Setting

1. Meteorological Data

McClellan AFB and the surrounding Sacramento

Valley have a Mediterranean-Subtropical type of climate

characterized by hot, dry summers and cool, moist winters.

Average temperatures of the area range from the mid-40's

during winter months to the mid-70's during the summer, with

an average annual temperature of approximately 60 0 F. Maximum

daily summer temperatures frequently reach 90 0 F and regularly

surpass 1000, while minimum winter temperatures seldom drop

below 200. Summer temperatures may vary from 250 to 400 per

day, with less variation usually occurring during winter

months.

Most of the precipitation falls during winter and

spring months, with over one-half of the total annual rainfall

occurring during December, January, and February. of an

average annual rainfall of approximately 19 inches, 17 inches

is usually recorded for November through April and two inches

for May through October. Snowfall is rare. The mean annual

evapotranspiration rate for the Sacramento area is approxi-

mately 45 inches/year. The net precipitation for the area

(mean annual precipitation - mean annual evapotranspiration)

is approximately -26 inches per year.



A summary of meteorological data is presented in

Table 1.

2. Biota

a. General

Three installations included in the Records

Search contain significant acreages of unimproved lands:

McClellan AFB (416 acres), the Lincoln site (351 acres), and

the Davis site (311 acres). The predominant plant community

on all of these sites, and in most of the surrounding region,

is the valley grassland. Riparian forests and vernal pools

also occur within or in close proximity to these sites,

though their acreage is very small.

A brief field survey of fauna present on

McClellan AFB was conducted on April 30, 1981. During that

time, one fish, one amphibian, one reptile, two mammal, and

24 bird species were sighted. The blacktail hare is probably

the largest mammal permanently residing on-base. Muskrats

were also observed at a number of locations on Magpie Creek.

In regard to birds, game species such as pheasant, mourning

dove, and California quail are common on the site, though

they are not hunted. Mallards were observed in Magpie Creek

and (together with pintails) in the flooded grasslands at

the Davis site.

The vertebrate fauna of Magpie Creek are

limited primarily to mosquitofish, waterfowl, muskrats, and

amphibians, though some of the other fish species listed in

Appendix G may also be present. A study in 1973 [8] documented

the macro invertebrate fauna of the creek, with both densities

and diversity being limited in the concrete-channelized

portions of the creek where little natural substrate was

available, Sludge worms (Tubifex) were the only species

I- 6
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found upstream of McClellan AFB, where the San Six Wastewater

Treatment Plant provides most of the flow. Proceeding

downstream, damselfly (Ischnura), Psychoda fly, and mosquito

larvae become more prevalent.

Only two endangered plant species are known

to occur within Sacramento County. These are Sacramento

orcutt grass (Orcuttia viscida), which occurs in the vicinity

of Phoenix Field, and Boggs Lake hedge hyssop (Gratiola

heterosepala), which is found in the vicinity of Rio Linda

19].

Only three endangered wildlife species are

expected to occur within 25 miles of McClellan AFB: the

bald eagle, peregrine falcon, and giant garter snake [10].

According to Craig and Gustafson [11], the nearest eagle

nest sites are near Lake Pillsbury (Mendocino County) and in

the vicinity of Chico (Butte County). However, juveniles or

non-breeding eagles occasionally pass through the Sacramento

area. Peregrine falcons regularly migrate through Sacramento

County, and it is possible some may reside there [11]. The

giant garter snake is confined to sloughs, marshes, and

other permanent freshwater areas, and its nearest known

location is in the major riverine systems and associated

wetlands south of Sacramento.

b. Environmental Stress

Most of the unimproved grassland areas on

McClellan AFB have been disturbed at one time or another;

much of Magpie Creek has been cleared of former riparian

vegetation and channelized, and some of the vernal pool

areas have been variously ditched or filled in. However,

many of these actions took place in the past, and the existing

vegetation growing on the unimproved areas of McClellan is

generally healthy, vigorous, and supporting the appropriate

fauna.
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Magpie Creek has been especially impacted due

both to its physical modification and the effluent from the

"San Six" County Wastewater Treatment Plant located above

McClellan. In 1977, a fish kill of 100 to 150 minnows took

place in Magpie Creek and was ultimately traced to high

chlorine residuals originating from the county treatment

plant (this problem has since been corrected).

In regard to hazardous wastes, the use of

persistent and later non-persistent pesticides for mosquito

control onbase has undoubtedly affected the natural inverte-

brate fauna of Magpie Creek and the vernal pools. This

impact is considered to be minor. There is no evident

stress on biota due to the use and disposal of hazardous

wastes at McClellan AFB. Further details on the biota of

McClellan AFB are included in Appendix E.

3. Geology

a. General

McCle~llan AFB and the offsite facilities are

all located in the Great Valley Physiographic Province, which

extends from Red Bluff in the north, south approximately

400 miles to Bakersfield [14]1. The valley averages 40 miles

in width. The Sacramento and the San Joaquin River Valleys

together form the Great Valley Physiographic Province [14].

In the McClellan area, the Sacramento Valley is further

subdivided into the American Basin, the Yolo Basin, and

alluvial plains of the Sacramento River (14]. McClellan AFB

and the Lincoln site are located within the alluvial plain.

Camp Kohler, River Dock, and the McClellan Storage Annex are

located within the flood plain. The Davis site is located

within the Yolo Basin.
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The topography at McClellan is typical of an

alluvial plain that is relatively flat. Elevations range

from 75 feet above mean sea level (msl) on the east side of

the base to approximately 50 feet above msl on the west

side. The flat plain is dissected slightly by tributaries

of the Sacramento and American Rivers. Magpie Creek is the

most prominent natural drainage feature at McClellan AFB.

This creek, modified somewhat by channelization, traverses

the base from east to west discharging to the Natomas East

Main Drainage Canal and ultimately to the Sacramento River

The natural drainage patterns at McClellan

AFB have been modified by construction of a series of storm

drains [ 173]. Runoff from streets and runways is directed

into this system and conveyed westward leaving the base

through Magpie or Arcade Creek.

Most of the soil cover at McClellan AFB to a

depth of approximately 4 feet consists of a sandy loam,

referred to as San Joaquin sandy loam, undulating. The

surface soil is moderately permeable, but the subsoil has a

very low permeability. Surface runoff from this soil is

slow to medium, and the water table is low. The soil has a

low available water holding capacity and a slight erosion

hazard.

In the McClellan area ground water occurs

under three different conditions, i.e., confined, unconfined,

and perched [14]. A confined aquifer is one in which ground

water is held under pressure by overlying and underlying

beds of very low or no permeability. This type of aquifer

is also referred to as an artesian aquifer. An unconfined

aquifer is one in which ground water possesses a free surface

open to the atmosphere. The upper surface of ground water

under this condition is called the water table. A perched
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condition occurs when ground water is held above the regional

water table by an impermeable layer separating it from the

saturated materials below. The unconfined and perched

occurrence are unimportant to water supply but of some

significance with regard to pollutant migration. The surface

soils and sediments to a depth of approximately 75 feet

below land surface (bis) consisting of dense interbedded

sand, silt, and clay with lenses of metamorphic channel

gravel are part of the Victor Formation. This formation is

moderately permeable throughout and highly permeable where

old stream channels are encountered. Generally, it yields

little water except where old channels are present. Some

domestic and shallow irrigation wells are completed within

this formation [14, 15].

Water supply wells are completed within the

deeper strata and generally withdraw water from the Fair

Oaks and Mehrten Formations. The wells at McClellan are

generally completed such that they withdraw water from the

bottom of the Fair Oaks and top of the Mehrten Formations

[19, 20, 21, 22, 23].

Ground-water quality in the McClellan AFB

vicinity is excellent for irrigation and domestic use [14,

15, 16, 24]. The chemical characteristics of this ground

water are reflective of its origin, containing calcium,

magnesium, and calcium-sodium bicarbonate. In Sacramento

County, fresh ground water ranges in thickness from several

hundred feet near the eastern portion of the county to an

estimated 2,000 feet near the Sacramento River. The thickness

of freshwater at McClellan AFB is approximately 1,385 feet

[14].



b. Geologic Asp~ects of Potential Migration

At McClellan AFB, there are several geologic

factors which affect the potential for migration of pollutants

offbase.

The base has relatively low relief and there-

fore runoff rates are also fairly low. This factor affects

the infiltration rate causing it to be fairly high. The

upper soils are fairly permeable down to the hardpan. The

hardpan, a clayey layer is fairly impermeable; however,

below the hardpan soils become fairly permeable again. In

those areas where the hardpan has been breached, infiltration

into the underlying strata is increased. The production

zone for water supply wells begins at approximately 100 feet

below land surface. The strata occurring above the production

zone consist of alternating layers of sand, silt, and clay

of varying permeability. In those areas where the upper

strata is predominantly sand with some clay and silt the

leakage rates to the production zone is increased.

In the vicinity of production wells the

drawdown at the pumped well results in the highest head

differential between the upper strata (possible source of

contamination) and the production zone. The driving force,

therefore, between the upper strata and the production zone

is highest in the vicinity of the production wells. Two

pollutant paths are possible whereby contamination occurring

in the upper strata could enter the production zone.

The first is infiltration and leakage through

the upper strata into the production zone. This is especially

critical where the overlying strata are permeable due to a

lack of clay and where the hardpan has been breached. Another

contributing factor to this method of pollutant travel is

screening of shallow, permeable zones in the production
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zone. In some of the production wells, perforation begins

as shallow as 100 feet (Well No. 2). This upper or first

permeable zone is the first strata to be contaminated and

may be the only contaminated zone. Wells which tap these

shallower zones and occur in areas where contamination

potential is high are more likely to be contaminated by

surface sources.

The second contamination path is vertical

movement of pollutants from a shallow source which has moved

horizontally through the upper strata down the annular space

between the casings or casing and hole. This is a common

source of pollution and is related to past well construction

practices whereby no seal or an inadequate seal is provided

for.

Pollution of an old abandoned well, No. 7, if

improperly plugged could be a continuing conduit from some

surfacial source to the production zone.

A third probability for pollution migration

is a combination of the two methods listed above. That is,

contaminants could infiltrate and leak into the shallowest

production zone such as the 100 to 112 foot strata screened

in Well No. 2. once this zone is contaminated pollutants

could travel horizontally to Production Well No. 2 or others

producing from this strata, and move vertically down the

well gravel pack into lower producing zones thus contaminating
them also.

Another contributing factor to the movement

of pollutants horizontally is increased pumpage for water.

The travel time of a particular pollutant once in the produc-

tion zone is dependent on the permeability of the strata,

and the hydraulic gradient. As pumping from a particular

area such as the city wells located southwest of the base or
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irrigation wells located northwest of the base increases,

the hydraulic gradient also increase toward the center of

pumping. The higher the gradient the less the travel time

of a pollutant.

Further details on the geology of the McClellan

AFB area are included in Appendix H.

F. Leases

The outgrant and ingrant arrangements by McClellan AFB

are recorded in four categories: lease, permit, license,

and easement. Outgrants involve the use of McClellan AFB

property by others, and ingrants involve the use of other

property by McClellan AFB. The records search documented

the current grantees and/or grantors, their purpose, and

type of agreement. There are currently 47 outgrants and

73 ingrants [27]. Review of these records indicates that

none of the present grants involves activities that could

result in the release of any contaminants potentially

hazardous to the environment.

Discussions with McClellan real estate personnel indicated

that no significantly different types of grants or purposes

existed in the past [28]. Therefore, there is no reason to

believe from this information, that in- and outgrant activities

of the past could result in the release of any potentially

hazardous contaminants.

G. Legal Actions

Documentation was found of a present claim against

McClellan AFB and others regarding PCB contamination [29].

An employee of Billington Motor and Armature Works of

Rancho Cordova, California, has filed a suit against Monsanto

I - 14

__ __ I



Corporation, Leon Billington, and Billington Motor and

Armature Works, alledging adverse health symptoms as a

result of being in contact with oil containing PCBs. The

PCBs are alledged to have come from air-field lighting

regulators which Billington has been repairing for McClellan

AFB since 1976. The Billington employee has also filed a

claim against McClellan AFB and is expected to include

McClellan AFB in the lawsuit.

Another contractor, Tayco Industries, was identified as

having performed repair work on Air Force transformers

containing PCBs. Soil samples were taken at the Tayco site

to determine .f PCBs had accumulated in the underlying

soils. Water samples from a well located on the Tayco site

were also collected and tested for PCBs. The tests failed

to show significant quantities of PCBs from the soil or

water samples taken at the site. PCBs stored in barrels at

the site were subsequently removed and disposed of at an

EPA-approved PCB disposal site.
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II. PAST AND CURRENT ACTIVITY REVIEW

A. Installation Operations

1. Industrial Operations

a. Gern;.ra1

McClellan AFB is one of five Air Force Logistics

Command depots located in strategic areas of the United States.

The base provides support to the Air Force's operational

commands in the areas of management, procurement, maintenance,

repair, overhaul, supply, distribution, and transportation

of Air Force assigned aircraft, parts, and component systems.

A wide variety of industrial operations are conducted at

McClellan AFB. In general, maintenance and repair operations

are located at the eastern portion of the base, while storage

and distribution facilities are located at the southwest

portion of the base. A complete list of facilities involved

in industrial type activities, including maintenance and

repair facilities and warehouse facilities, is given in

Appendix I. Individual spill plans have been developed for

all of these facilities to prevent accidental chemical

spills from migrating off the base.

b. Major Industrial Activities [30-33]

In general, the wistes generated from the

various industrial operations are handled in one of the

following manners, depending on the waste type, toxicity,

and potential for reuse or resale.

(1) Drained to the industrial sewer.

(2) Containerized and sent to the base

hazardous waste storage Facility 1086 to await proper

contractor disposal.
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(3) Containerized and sent to the Defense

Property Disposal Office (DPDO) for resale or proper disposal.

(4) Sent to the contaminated fuel storage

tank located at Apron 7905 for sale to a contractor who

reprocesses the fuel as a heating fuel supplement.

(5) Collected in bowsers or storage tanks

and transported to the Facility A-B Oil Skimmer/Storage Tank

located at the industrial wastewater treatment plant.

(6) Containerized and sent to the solvent

recovery facility for reclamation and reuse.

The locations of RCRA registered hazardous

waste treatment, storage, and disposal facilities at McClellan

AFB are shown on Figure 20. The RCRA Hazardous Waste Permit

application is included in Appendix 0.

The major industrial activities conducted at

McClellan AFB are summarized in the following paragraphs.

Details of the waste types, quantities, and final disposition

for the major industrial activities are given in the "McClellan

AFB Hazardous Waste System Evaluation," which is included in

Appendix J. The locations of the major industrial facilities

at McClellan AFB are shown on Figure 21.

The plating shop, located in Building 243G,

is capable of performing a wide variety of electroplating

operations including chromium, cadmium, nickel, copper,

silver, gold, and lead plating; alkaline and caustic cleaning;

vapor degreasing; chemical milling; phosphate coating;

chromium, sulfuric, and phosphorus anodizing; and other

plating-related processes. Waste products generated from

the plating shop are, depending on the type of waste, sent

to the industrial wastewater treatment plant after pretreat-

ment at the plating shop, containerized and sent to the DPDO
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for sale or contractor disposal or containerized and sent to

the hazardous waste storage Facility 1086 to await proper

contractor disposal.

Depainting and F-111 fuel tank desealing

operations are conducted at the Building 375 washrack. The

desealing process is a contract operation using a proprietary

product known as SR 51 which contains thiophenol, pyrrolidine,

triethyl phosphate, and naptha. Waste solution is containerized

and taken off-site for proper disposal by the contractor.

Final rinse water goes to the industrial sewer. The aircraft

depainting operation uses a variety of phenolic and nonphenolic

paint strippers. Wastewater goes to the industrial sewer.

An aircraft paint hangar, located in

Building 692, is used primarily for painting of aircraft and

large aircraft parts. Other activities include final aircraft

prepainting or solvent wash and, occasionally, aircraft

depainting. Mixed paint and paint cleaning waste is contain

erized and sent to the hazardous waste storage Facility 1086

to await proper contractor disposal.

Jet engine test cells are located in

Building 431 for the evaluation and optimization of jet

engine performance. Wastewater, primary cooling water, goes

to the industrial sewer.

Painting of vehicles and aircraft parts is

done at Building 655. Waste paints and solvents are contain-

erized and sent to the hazardous waste storage Facility 1086

to await proper contractor disposal.I
Flight preparation operations are conducted

at Aprons 7807, 7808, and 7620. Waste fuel, engine oil, and

solvent are collected in drip pans and then deposited in

bowsers. The bowsers are taken to the Facility 346 A-B Oil
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Skimmer/Storage Tank at the industrial wastewater treatment

plant or to the contaminated fuel storage tank located at

Apron 7905. The contaminated fuel is sold to a contractor

for reprocessing as a heating fuel supplement.

Operational jet engine run-up tests are

conducted in Buildings 632 and 633. Wastewater, primarily

cooling water, goes to the industrial sewer.

Aircraft maintenance operations are conducted

in Buildings 362, 365, 360, and 251. Waste hydraulic fluid,

engine oil, and Stoddard solvent are segregated, contain-

erized, and sent to the DPDO for resale.

Aircraft fuel testing and tank purging

operations are conducted at Apron 7905. Purging of JP-4

from aircraft fuel tanks is done with either Phillips

Soltrol 200 or a mixture of JP-5 and 10/10 oil. Used JP-4,

Soltrol 200, and JP-5 are sent to a 15,000-gallon contaminated

fuel storage tank. The contaminated fuel is sold to a

contractor for reprocessing as a heating fuel supplement.

Jet engine repair work is done at Building 475 F.

Contaminated JP-4 fuel, hydraulic fluid, and solvents are

segregated, containerized, and sent to the DPDO for resale.

A tube and cable shop operation is located in

Building 362. Waste tetrachloroethylene degreasing solvent

is containerized and sent to the DPDO for resale or proper

disposal.

A pneudraulic repair shop is located in

Building 243 A. Waste Stoddard solvent is containerized and

sent to the DPDO for resale or reclaimed on-base using the

solvent recovery still.
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The instrument repair shop operates a painting

and cleaning facility at the southwest side of Building 252

jand 250 M-H. Waste tetrachloroethylene cleaning solvent is

containerized and sent to the DPDO for resale.

A hydraulic pump and motor repair shop is

located in Building 251. Overhaul operations include

degreasing, paint spraying, and solvent spraying. Waste

hydraulic fluid and trichloroethane solvent are containerized

and sent to the DPDO for resale.

Building 351 has a solvent spray booth operation

and a tank degreaser operation for the cleaning of equipment

parts. Waste tetrachloroethylene solvent is containerized

and sent to the hazardous waste storage Facility 1086 or

DPDO to await proper disposal.

A paint spray booth operation is located in

Building 473C for parts, equipment, and barrel painting.

Waste paints and thinners are containerized and sent to the

hazardous waste storage Facility 1086 to await proper disposal.

An electronics repair shop operation, located

in Building 640, includes a solvent spray booth and soap

cleaning operation and a paint spray booth operation. Waste

solvent and paint residue are collected in a 500-gallon

storage tank and then transferred to a bowser for delivery

to the Facility 346 A-B Oil Skimmer/Storage Tank at the

industrial wastewater treatment plant. Soap cleaning waste-

water goes to the industrial sewer. Waste oils are collected

in a 1,000-gallon bowser and then transferred to the

jFacility 346 A-B Oil Skimmer/Storage Tank.

!
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The bomb scoring direction section operates a

parts cleaning facility in Building 1093. Degreaser sludge,

paint residue, and spent solvent are collected in a

1,000-gallon holding tank and transferred to the industrial

wastewater treatment plant.

The bonded panel unit in Building 243 F

operates a freon vapor degreasing operation. Waste solvent

is containerized and sent to the DPDO for resale or contractor

disposal.

The plastics unit operates a depainting

facility in Building 243 E. Waste paint remover and paint

residue are containerized and sent to the hazardous waste

storage Facility 1086 to await proper contractor disposal.

A machining and grinding operation is located

in Building 243 B. Waste coolant and honing oil are contain-

erized and sent to the DPDO for resale or contractor disposal.

The bearing unit operates a bearing carbon

removal process in Building 440. Waste cleaning agent is

containerized and sent to the DPDO for resale or contractor

disposal.

The cleaning and corrosion unit located in

Building 243 D has several industrial operations, including

depainting, aluminum process pretreating, magnesium process

pretreating, metal parts cleaning, dichromate magnesium

treatment, painting, and vapor degreasing using tetrachloro-

ethylene. Process wastes, depending on their type, are sent

to the industrial sewer, containerized and sent to the DPDO

for resale or contractor disposal, or containerized and sent

to the hazardous waste storage Facility 1086.
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The screw actuator/landing gear unit operates

an aircraft components cleaning operation in Building 351.

Waste dry cleaning solvent, hydraulic fluid, and freon are

segregated, containerized, and sent to the DPDO for resale

or contractor disposal.

An oil cooled generator repair operation is

located in Building 243 F. Waste soap cleaning solutions,

hydraulic fluid, and lube oil go to the industrial sewer.

Waste cleaning solvents are containerized and sent to the

DPDO for resale or contractor disposal.

A special equipment repair center is located

in Building 310 for the onsite repair of automative equipment

using cleaning solvents and automotive maintenance products.

Waste oil is containerized and sent to the DPDO for resale.

Spent Stoddard solvent is containerized and sent to the

solvent recovery still for reclamation.

A general purpose vehicle repair center is

located in Building 411 for the repair of automotive equip-

ment using cleaning solvents, automotive maintenance products,

and vehicle painting (depainting operations). Waste oil and

hydraulic fluid are containerized and sent to the DPDO for

resale. Waste paint residues and thinners are sent to the

Facility 346 A-B Oil Skimmer/Storage Tank at the industrial

wastewater treatment plant.

A fuel tanker servicing operation is located

at Building 655 for the repair and maintenance of fuel

tanker trucks. Waste oil and contaminated fuel are sent to

the Facility 346 A-B Oil Skimmer/Storage Tank.

I
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C. Cooling Towers

There are 46 cooling towers operating at

McClellan AFB, primarily in conjunction with the air

conditioning of work areas. The majority of the cooling

towers are located in the east-central portion of the base.

Cooling tower blow-down has been discharged periodically to

the industrial sewer.

d. Steam Plants

There are three major steam plants and 19 minor

steam plants to provide heating and process steam requirements

throughout the base. Boiler blow-down has been discharged

periodically to the industrial sewer.

e. Fuel Handling

Eight liquid petroleum products are stored in

33 tanks ranging in size from 5,000 gallons to 640,000 gallons,

with a total capacity of about 2.75 million gallons. These

fuel, oil, and cleaner products are pumped into tank trucks

for delivery to all parts of the base. An annual leak test

program is conducted on all petroleum product storage tanks.

In general, the tanks are well maintained, the soils are

non-corrosive, and tank leaks have not been a major problem

in the past. All fuel transport pipelines are pressure

checked for leaks on a regularly scheduled basis. Some

minor leaks are present in the 10/10 oil line at Apron 7905;

however, this line is scheduled to be replaced in the near

future. The installation records review and the interviews

indicated that only one major fuel leak has occurred in the

past. This occurred at Tank Farm 7 when a contractor left a

tank valve open, resulting in a spill of about 4,000 gallons

of JP-4. The spill was contained in the diked area surrounding

the tank. Fuel tank desludging has been done by base personnel
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since 1979. The sludge is transported to the industrial

wastewater treatment plant. Prior to 1979, fuel tank

desludging was handled by a contractor who hauled the sludge

offsite for disposal.

f. Historical Industrial Operations

The interviews of past and present key base

employees resulted in the identification of several past

major industrial operations at McClellan AFB (located on

Figure 22).

Plating shop operations were conducted in

Building 251 prior to 1946; in Building 343 from 1946 to

1958; and in Building 666 from 1958 to 1980. Plating shop
operations are currently conducted in Building 243 G.

Building 343 had some wastewater pretreatment facilities

including chromium and cadmium recovery and residual chromium

reduction. Pretreated wastewater was then discharged to the

old industrial wastewater treatment plant for additional

treatment, including lime neutralization, dissolved air

flotation, chromium reduction with ferrous sulfate, and alum

coagulation prior to final discharge to Magpie Creek.

Building 666 had extensive wastewater pretreatment facilities

including cyanide oxidation, heavy metals precipitation, and

chromium recovery. Pretreated wastewater was discharged to

the old industrial wastewater treatment plant until 1972,
when the next treatment plant was constructed. The new

treatment plant provided more extensive final treatment
including neutralization, heavy metals precipitation, chromium

redctinbiological treatment, chlorine dioxide oxidation

of phenols, and flow equalization. A more detailed discussion

of the industrial wastewater treatment plant operations is

presented in Section II B.l.b. The new plating shop located

in Building 243 G also has extensive wastewater pretreatment
facilities, including cyanide oxidation, neutralization, and

chromium reduction.
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A large aircraft reciprocating engine repair

shop operation was conducted in Building 475 from about 1942

until the late 1950's. Building 475 is the current jet

engine repair shop. The old engine repair shop had an

extensive carbon removal operation in which a dichlorobenzene

and cresylic acid solvent mixture was used in large quantities

to remove carbon deposits from aircraft engines. According

to the interviews, the solvents were stored in two

90,000-gallon tanks, one above ground and one below ground.

A tank valve was left open in 1954, resulting in a cresylic

acid spill which contaminated the City of Sacramento's water

treatment plant intake, located on the Sacramento River, for

a short period of time. Ethylene dichoride solvent was used

prior to dichlorobenzene in the carbon removal operation.

Wastewater from the Building 475 operations was sent to a

pretreatment facility, no longer in existence, prior to

discharge to the sanitary sewer system.

There have been a variety of industrial opera-

tions in Building 251 in the past. As discussed previously,

the first plating shop operation was located in Building 251.

A large general shop was located in Building 251 until the

late 1960's, which included a hydraulics shop and a foundry

operation. Painting operations were also conducted in

Building 251 in the early 1940's. In addition, a radium

paint and depaint operation at the instrument shop was

located at the southeast corner of Building 251. Low level

radioactive waste from the radium paint operation was

containerized in drums with concrete and hauled offsite.

The aircraft painting operation currently

located in Building 692 was located in Building 362 A in the

past.
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g. Solvent Recovery Operations

A current solvent still recovery operation is

conducted in Building 477 for the recovery of Stoddard

solvents. According to the interviews, a small acetone

recovery still was operated behind Building 351 in the late

1950's. The operation was short-term and lasted only about

1 year. The still was also used to recover trichloroethylene

(TCE) for a short period of time (approximately 3 months).

The old aircraft reciprocating engine repair shop operation

in Building 475 had a countercurrent solvent extraction

process for the recovery of cresylic acid and dichlorobenzene.

None of the interviewees reported any knowledge of past

major TCE solvent recovery operations at McClellan AFB.

h. Degreasing Operations

The earliest degreasing operations at McClellan

AFB were spray or dip operations using primarily Stoddard

solvent and sometimes carbon tetrachloride. The use of

carbon tetrachloride was restricted in 1949 and completely

phased out by the mid-1970's.

The first vapor degreaser using trichloro-

ethylene (TCE) was installed in the old plating shop

(Building 251) in 1942. The vapor degreaser reservoir held

from 20 to 50 gallons of TCE. The vapor was condensed and

returned to the reservoir; each vapor degreaser had its own

internal recovery system. Sludge, consisting primarily of

hydrocarbon residue with some TCE, was periodically removed

from the bottom of the reservoir and containerized for

disposal. By 1949, there were about 15 vapor degreasers

using TCE in operation in the plating shop, which by that

time had been moved to Building 343. At their peak, there

were from 20 to 30 TCE vapor degreasers in operation at

McClellan AFB, and total TCE usage in degreasing operations
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probably never exceeded 1,000 gallons at one time over the

entire base. The use of TCE in vapor degreasers has been

replaced by tetrachloroethylene and freon. TCE was also used

as a common wipe solvent in the past in maintenance and

repair shops throughout the base.

2. Lessee Industrial Operations

There are numerous host-tenant agreements between

the host Air Logistics Center (ALC) and the many tenant

units operating at McClellan AFB, in which ALC provides

support services for the tenant units such as wastewater

treatment, refuse collection, fire protection, etc. However,

a review of existing McClellan AFB inleases and outgrants,

which include leases, agreements, licenses, permits, and

easements, indicates that there are no existing lessee

industrial operations at McClellan AFB.

Building 2008 at the McClellan Storage Annex is

leased to Aerojet Services Company as office space. There

are no industrial operations conducted in this building.

There is also a permit in effect with the Defense

Logistics Agency (DLA) operation located at McClellan AFB.

The DLA operation is involved with the temporary storage and

resale of excess military property and is not involved in

any industrial-type activity.

The F-lll fuel tank resealing operation at

Building 375 is a contract operation. However, all

facilities are owned by McClellan AFB and there are no

leases or permits involved in this operation.
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3. Laboratory Operations

There are numerous laboratory operations at McClellan

AFB, including fourteen technical laboratories, two non-

destructive instrument testing laboratories, two depot

quality control laboratories, six precision measurement

equipment laboratories, and a base photographic processing

laboratory. An inventory of existing laboratory facilities

is given below [34]:

Building Year
Number Laboratory Type Completed

240 Non-Destructive Instrument Testing Lab 1957
243 Non-Destructive Instrument Testing Lab 1975
351 Precision measurement Equipment Lab 1943
252 Precision measurement Equipment Lab 1938
473 Precision Measurement Equipment Lab 1942
626 Precision Measurement Equipment Lab 1946
676 Precision Measurement Equipment Lab 1970
677 Precision Measurement Equipment Lab 1974
368 Depot Quality Control Lab (Physical

Science Lab) 1963
243G Depot Quality Control Lab (Physical

Science Lab) 1944
334 Technical Lab (Civil Engineering Lab) 1942
628 Technical Lab (1155th Technical Squadron

Central Laboratories) 1959
629 Technical Lab (1155th Technical Squadron) 1957
631 Technical Lab 1968
642 Technical Lab 1966
646 Technical Lab 1970
350 Technical Lab 1943
351 Technical Lab 1953
615 Technical Lab 1965
1046 Technical Lab 1956
4000 Technical Lab (1155th Technical Squadron

Lab at Camp Kohler) 1955
4004 Technical Lab 1972
4006 Technical Lab 1972
4008 Technical Lab 1972
336 Base Photo Lab 1942

Of the above facilities, the major laboratory

operations which handle a diverse variety of laboratory

chemicals include:
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a. Physical Science Laboratory--Building 368

b. 1155th Technical Squadron Central Laboratory-

Building 628

c. Civil Engineering Laboratory--Building 334

d. Base Photo Lab--Building 336

The Physical Science Laboratory provides quality

control and analytical support for industrial operations

on-base, including the plating shop, engine repair shop,

paint shop, fuels testing, and materials testing. Small

quantities of spent testing solutions are discarded to the

industrial sewer system. Large samples of plating solutions

and petroleum products are, generally, sent back to the shop

or tank where the sample came from. Excess chemicals, and

chemicals which have exceeded their shelf life, are sent to

the Defense Property Disposal Office (DPDO) for disposal.

The 1155th Technical Squadron Central Laboratory

performs a wide range of laboratory analyses, gas analyses,

applied physics-related analyses, and radiation analyses.

This laboratory is a classified research area. Small

quantities of nonradioactive spent testing solutions are

discarded to the industrial sewer system, including small

quantities of acids, bases, benzene, carbon tetrachloride,

and other organic solvents. Low level radioactive wastes,

including contaminated paper, gloves, broken glassware,

etc., are sent off-base to low level radioactive material

disposal sites, including 70 to 80 55-gallon drums per year.

These disposal activities are coordinated by the base

Bioenvironmental Engineering Department and an organizational

radiation protection officer. The 1155th also has a trace

analysis laboratory for water samples in Building 646 and an

off-base laboratory in Building 4000 located at Camp Kohler.

Interviews with 1155th Technical Squadron personnel indicated
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that, in the past, small quantities of solvents were disposed

of on the ground near the railroad tracks outside Building 628

as follows:

Chemical Amount Date

Freon -100 gallons/year 1960 - 1980

Ethyl Ether -2 quarts/year 1976 - 1979

Little, if any, trichloroethane (TCE) was disposed

of at the above railroad track area. However, some TCE

(approximately 100 gallons per year) was apparently used for

cleaning and was allowed to spill on the paved surface near

Building 629 during 1960 to 1961. From 1961 to 1975, approxi-

mately two gallons per year of TCE were used as a degreaser

and allowed to spill on the paved surface. Also, small

quantities of radiac wash, with very low levels of radiation,

were used in the past to wash down sample containers, with

approximately 5 to 10 gallons per year allowed to spill in

the paved yard.

The 1155th has also operated a laboratory at

Building 4000 at Camp Kohler since 1969. According to

interviews, small quantities of TCE (about 12 gallons per

year) were disposed of to the sanitary sewer drain from 1972

to 1975. Since 1975, all wastes generated at this laboratory

have been collected in a waste tank and sent to McClellan

AFB for treatment and disposal. The 1155th is planning to

move a new laboratory operation to Camp Kohler in the near

future; no liquid wastes will be generated from this new

operation.

Outdated chc¢ icals from the 1155th laboratory are

sent to DPDO for proper disposal; the Base Civil Engineer

assumes responsibility for the proper handling and storage

of outdated chemicals. Guidance for disposal is provided

by the Bioenvironmental Engineering Department.
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The Civil Engineering Laboratory (Building 334) is

responsible for process control and analytical support for

the sanitary and industrial wastewater treatment plants, and

for water quality testing as required in pollution abatement

activities at the base. Spent laboratory samples, including

small quantities of chloroform used in phenol analyses, and

spent acids and bases, are disposed of to the sanitary sewer

system. Spent chemical oxygen demand (COD) test solutions,

which contain small quantities of mercuric sulfate, are

saved for mercury reclamation. outdated chemicals are sent

to DPDO for resale, if appropriate, or sent to the hazardous

waste storage area for proper disposal.

The Photographic Processing Lab (Building 336)

uses standard photographic processing solutions. Spent

solutions are processed to recover silver content and then

discarded to the sanitary sewer system. Waste film is sent

to the DPDO for proper disposal.

The Precision Equipment Calibration labs are

basically dry processes with only small quantities of solvents

used for cleaning. Spent solvents are collected and reclaimed

on base, if feasible, or disposed of through DPDO or base

civil engineering, as appropriate.

The Non-destructive Testing labs (Buildings 240

and 243) use x-ray test equipment and perform x-ray film

developing. Spent chemicals processed for silver recovery

are then disposed of to the sanitary sewer system. In

addition, Building 243 uses oil, emulsifier, and penetrant

associated with the Magnaflex Inspection Operations. Spent

oil and chemicals are collected and reclaimed, if feasible.

or disposed of through the DPDO or base Civil Engineering,

as appropriate.
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The remaining technical laboratories are small

operations with minimal chemical usage, clean spaces used

for the repair and maintenance of sensitive electronic

equipment, or storage areas for chemicals and equipment used

in the central laboratories.

4. Training Areas

Training operations conducted at McClellan AFB are

primarily for proficiency purposes. The two major training

operations conducted on-base are:

a. Small firearms training

b. Fire-fighting training

In the past, fire training was conducted at a main

training ground or at burning pits used for the disposal of

waste (mostly refuse). In the middle 1970's, a small ditch

was excavated along Taxiway 12 in order to practice fire-

fighting training. The materials burned and the chemicals

used (if any) to extinguish the fire are unknown.

Fire-fighting agents used at McClellan AFB are:

o Aqueous Film Forming Foam

o Protein foam (has not been used for several

years)

o Chlorobromomethane

o Halon-1211

o Ansul-dry chemical

o Jetex (foaming agent--mostly for structures)

Since 1976 through 1977, fire training has been

conducted in a main training area on the west side of the

base. Runoff is collected in a small holding area for final
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treatment and disposal. Another fire training drill ground

used in the late 1960's was near Building 431. Prior to

that, the drill site was located near Building 1093 in what

is now a parking lot. At all old drill sites, no waste

collection was practiced; therefore, waste that did not

runoff evaporated and/or percolated into the ground.

5. Toxic/Hazardous Materials--Handling and Storage

a. Industrial Chemicals

i. General

The primary area for storage and distri-

bution of industrial chemicals is Building 781, which is one

of the most modern chemical warehouse facilities in the Air

Force. Industrial chemicals, including acids, alkalies,

gases, oils, cleaners, solvents, paints, and plating chemicals

are delivered from Building 781 to about 24 user areas on

base.

Good chemical management and a compre-

hensive spill control and correction plan for all chemical

storage facilities, minimizes the potential of major chemical

spills from migrating off the installation boundaries. A

review of installation records indicated the following

chemical spill accidents since 1976 [35]:
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Date Material spilled

f February 18, 1976 Mercury (1.2 oz)

February 21, 1976 JP-4 and JP-5 fuel (200 gallons)

March 3, 1976 JP-4 fuel (300 gallons)

Mogas fuel (600 gallons)

June 24, 1976 Mineral oil (10 gallons)

June 24, 1976 Nickel sulfate solution (110 gallons)

October 11, 1976 Fuel spill (50-200 gallons)

October 16, 1976 Fuel spill (50-100 gallons)

November 8, 1976 SR 51 desealer

January 5, 1977 Hydrofluoric acid (50 gallons)

January 10, 1977 Oil spill (30-50 gallons)

February 23, 1977 Fuel spill (250 gallons)

April 15, 1977 Phenolic cleaning compound (25 gallons)

May 11, 1977 Hydraulic fluid (80 gallons)

May 20, 1977 Diesel fuel

June 15, 1977 Turco 535, paint remover (2 gallons)

March 6, 1978 Paint residue and thinners

April 21, 1978 SR51 desealer (1,200 gallons)

July 12, 1978 JP-4 fuel (5-10 gallons)

July 12, 1978 SR51 desealer (25 gallons)

May 22, 1979 Paint remover (55 gallons)

September 5, 1979 Nitric and perchloric acid (400 lbs)

October 24, 1979 PCB (200 gallons)

November 5, 1979 Sodium dichromate

March 4, 1980 Mercury

November 18, 1980 Potassium cyanide

The above spills were contained and

recovered or neutralized with no indication of contaminant

migration off the base.

l
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ii. Polychlorinated Biphenyl (PCB) Storage

(a) Introduction

Polychlorinated biphenyls (PCBs)

are among the most chemically and thermally stable organic

compounds known to man. They include a family of chemicals

that have been known to chemists since 1881 and were first

commercially available in the United States in 1929. PCBs

were extensively used in this country, primarily in electrical

transformers and capacitors. Other uses included hydraulic

fluids, cutting oils, plasticizers, carbon copying paper,

and dust control fluids. PCB waste is accumulated at McClellan

AFB as a result of its mission as a depot maintenance,

repair and storage center for communication and electronic

equipment.

Until the mid-1960's, PCBs were

considered nontoxic; however, further testing demonstrated

that PCBs were high risk chronic toxicants. Current knowledge

indicates that PCBs accumulate in animal fatty organs and

tissues, especially in fish and poultry, and they can cause

human liver and kidney damage through ingestion or direct

contact. Because of their stability, PCBs , once introduced

into the environment, persist for long periods of time and

are not readily destroyed.

In 1966, PCBs were identified as

widespread environmental contaminants; and Congressional

action in 1976 banned the further manufacture of PCBs. On

May 31, 1979, strict Federal regulations were promulgated

which strictly regulated the disposal of PCB wastes; and

prohibited the processing, manufacturing and distribution of

PCBs after July 1, 1979.
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iii. Existing PCB Storage Areas at McClellan

PCB contaminated items are securely

stored at several locations throughout the base. As of

September 1980, the PCB inventory at McClellan was as

follows:

Liquid PCB in storage 23,000 gallons

Liquid PCB in service 7,800 gallons

PCB contaminated solid waste in storage 5,000 gallons

Estimated PCB waste liquid generation is

about 3,000 gallons per year. A description of the PCB

storage areas is given in the following paragraphs.

Building 624C/D is the main storage area

for out-of-service transformers and capacitors containing

PCB, and drums containing PCB contaminated material. The

storage area has a concrete floor and Stockroom "D" has a

bermed area for additional protection in case of spills.

Stockroom "C" is used to store less hazardous PCB contaminated

items. Both stockrooms are separated from each other and

adjoining stockrooms by concrete firewalls. Both stockrooms

have concrete floors with no floor drains.

A civil engineering storage area is

located in Building 636 for bulk storage of PCB liquid in

drums. The storage area has a concrete floor with berms and

no floor drains. As of January 1981, approximately eighty-five

55-gallon drums of PCB liquid were stored in Building 636.

Building 655, the radar van repair shop,

has a transformer and a semi-conductor device containing

about 70 gallons of PCB. Building 640, an electronics

repair shop, has 20 capacitors each containing about 1 pint

of PCB liquid. All of the above items are stored on concrete

floors away from floor drains.
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In addition to the above PCB items in

storage, there are over 30 PCB-containing transformers in

use throughout the base.

Spill control and correction plans have

been developed to contain and recover PCB spills should they

occur; and to prevent PCB spill migration off the base.

Containment and clean-up procedures include dams to prevent

spills from entering drains or drainage ditches, and imbiber

beads to absorb spilled PCB material.

A review of installation records and

interviews with past and present key base employees indicated

only one past major PCB spill on base. The spill occurred

on October 24, 1979, in Building 624C and involved approxi-

mately 200 gallons of PCBs which leaked from a broken trans-

former valve. The spill was properly contained and recovered

with no migration of PCB material off the base. Several

minor transformer leaks and "seepage" have also occurred in

the past.

iv. PCB Disposal

No indication was found of the past

disposal of PCB material in onsite base landfills. As of

October 1980, accountability for the disposal of excess PCBs

and PCB items has been transferred to the Defense Property

Disposal Office [361. The DPDO has developed a plan for

disposal of PCB items by a service contract which will

include draining, carcass rinsing, and drumming of fluid

from items containing over 500 parts per million (ppm) of

PCBs. Transformer carcasses and other PCB contaminated

items containing 50 to 500 ppm of PCB will be sent to approved

EPA landfills for disposal. Containerized fluid containing

over 500 parts per million of PCBs will remain in safe

storage until a suitable offbase disposal site is found. At
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I the present time, high temperature incineration is the only
EPA approved method for disposal of high level PCB items.

I All transformers used or stored onbase are tested to determine

if they contain PCB liquid. Transformers and other items

found to contain PCBs are properly marked with a regulation

hazardous warning label.

IV. Past PCB Disposal

In 1976, McClellan recognized the problems

associated with PCBs and began a program to control its use,

handling, storage, and disposal. Prior to 1976, PCB containing

transformers and other items were stored at various locations

throughout the base. The normal method for disposal of

transformers, some of which contained PCBs in the past was

through the DPDO for resale. During fiscal years 1976 and

1977, a total of 32 PCB containing transformers were sold by
the DPDO [37]. No record was found to indicate the number

of used transformers sold by the DPDO prior to 1976.

McClellan had planned, until recently,

to dispose of its waste PCB liquids by incineration in theI liquid waste incinerator located at the industrial waste-

water treatment plant site [38]. However, permission for a

PCB test burn to demonstrate the viability and safety of

this disposal method was not granted by the state, and

McClellan is no longer pursuing onsite incineration as a PCB

disposal option.

j I vi. PCB Contamination in McClellan Wastewater

Discharges

In 1977, McClellan detected what appeared

to be PCBs in the cooling water discharge from the liquid

II waste incinerator. A follow-up sampling program by McClellan
indicated that the desealing operation at Building 375 was
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the primary source of the "suspect PCBs." The EPA Region IX

was notified of the test results, and an EPA field surveil-

lance team visited the base in July 1977 to conduct a special

PCB sampling proqram [39]. Samples collected and analyzed

by the EPA included the following:

o Water samples including Magpie

Creek, Arcade Creek, washrack operations from Building 375,

treated sanitary wastewater and treated industrial wastewater.

o Sediment samples including Magpie

Creek, Second Creek, Arcade Creek, Dry Creek below the

Roseville Sewage Treatment Plant, and the East Natomas

Drainage Canal.

o Industrial waste sludge.

Initial test results indicated the

presence of PCBs; however, subsequent confirmation tests

indicated that PCBs were not present in any of the above

samples. The test results did indicate, however, that

several toxic compounds other than ?CBs were present in

Building 375 washrack discharge. Subsequent bioassay tests

on fish indicated that the industrial wastewater treatment

plant was effectively treating these toxic compounds. To

provide additional assurance, desealing and alkaline rinse

material was no longer allowed to discharge to the industrial

wastewater treatment plant; and was containerized and sent

back to the manufacturer for reuse. The final rinsewater

discharge was also reduced by 75 percent.

vii. Offsite Spill and Clean-Up Incidents

Two incidents including the spill and

subsequent cleanup of McClellan PCB material at offsite

locations are described in Section I.G., "Legal Actions."
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PCB contamination has also been discovered at a site recently

purchased by McClellan and located at the northwest corner

of the clear zone--details are discussed in Section II.B.2.b.,

"Contaminated Area."

b. Chemical Agents and Pesticides

No record or indication of the manufacture,

storage, use, or disposal of military chemical agents was

found at McClellan AFB. No record or indication was found

of problems related to pesticide storage or spills.

Civil Engineering (CE) Entomology personnel

are responsible for the management and dispersion of chemical

agents for pest ank' weed control. The pest management

program at McClellan AFB is based on U.S. Federal laws and

applicable county and State requirements. A general listing

of the pesticides and herbicides used at McClellan AFB is

given in Appendix K.

All aspects of mosquito control are coordinated

with local county mosquito abatement programs. Larval

mosquito control is accomplished by using a combination of

mosquito fish (gambusia) in creeks and lakes and Dursban

insecticide in standing waters. Adult mosquito control is

accomplished by dispersion of malathion insecticide from

Ultra-Low Volume (ULV) foggers.

Rodent control is accomplished by the use of

glue pads, snap traps, and anticoagulant baits.

Household and nuisance pests are controlled

through improved sanitation practices and crack and crevice

treatment with residual spraying and fogging using 1 percent

Baygon, 0.5 percent Diazinon, and 3 percent Pyrethrin.
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Termite control consists of drilling and

sub-slab treatment with 1 percent Chlordane. Current weed

and vegetation control practices are included in Appendix K.

Additional pest or vegetation control is

performed on an on-call, as-needed basis.

Past chemical usage includes the use of DDT

until the middle 1960's. After DDT was restricted, Entomology

personnel began using Dieldrin and Chlordane which later were

restricted. The pesticide most commonly used today is

Malathion, an organophosphate pesticide.

Currently, the Entomology facility is located

in Building 410 with some chemical storage in Facility 326.

In the past, Entomology operations were conducted in

Building 357, which burned shortly after it had been abandoned.

Entomology personnel practice good chemical

management and disposal operations. All used containers are

triple-rinsed prior to offsite disposal to a county landfill.

c. Biological Agents

No evidence of the manufacture, storage, or

use of military biological agents or any other biological

agents was found at McClellan AFB.

d. Radiological Materials--Permits and Licenses

McClellan AFB is authorized by the Nuclear

Regulatory Commission (NRC), coordinated through Brooks AFB,

to handle small quantities of low level radioactive materials.

These radioactive materials are primarily calibration sources

used in calibrating radioactivity sensing equipment located

in Building 677 and previously, until 1968, in Building 658.
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A research lab in Building 628, under the control of the

l155th Technical Operations Squadron, also handles some

radioactive materials for research purposes. All radioactive

waste is properly containerized and temporarily stored at

Storage Facility 1086 awaiting proper disposal.

No record or indication was found of any past

disposal of radioactive materials conducted at McClellan AFB.

However, interviews with long-term employees experienced in

waste disposal operations indicated that some low level

radium paint waste from Building 251 may have been disposed

of in the old base burial pits. The waste was containerized

in drums and sealed in concrete. Normal disposal procedure,

coordinated by the base bioenvironmental engineering staff,

was to store the containerized low level radioactive waste

at an old salvage yard (also known as the radium yard) to

await proper offsite disposal at a radioactive disposal site

in accordance with Air Force technical orders.

No record or indication was found of past

disposal of high level radioactive waste at McClellan AFB.

B. Disposal Operations

1. Liquid Wastewater Treatment

a. Sanitary Wastewater Treatment

Main Base Treatment

The Sanitary Wastewater Treatment Plant

(SWTP), Facility 333, is located in the southeastern part of

the base. Design hydraulic capacity is 2.0 mgd; however,

the present average flow is approximately 1.5 mgd. The SWTP

treats wastewater generated by office buildings, housing

areas, and lavatories in the industrial areas onbase. Table 2
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presents typical SWTP effluent wastewater characteristics

for the year 1979 [413. The values are indicative of

acceptable water quality and are within the limitations

imposed by the current NPDES permit.

Waste sludge is stabilized through a two-stage

anaerobic digestion process followed by dewatering on sludge

drying beds. The dewatered sludge is used onbase as a soil

supplement with the excess sludge disposed of in the ba,.e

landfill. An analysis of the SWTP sludge (Table 3) indicates

that the sludge is safe and does not possess any hazardous

waste characteristics.

In addition to the SWTP, five septic tanks

are in service at more remote areas of the base.

The Davis CommunicaJions Annex and Lincoln

Communications Annex use septic tanks and evaporation/

percolation ponds for sanitary wastewater treatment. The

Capehart Family Housing Annex sanitary wastewater is collected

and pumped to a county-operated wastewater treatment facility.

The laundry operations at Camp Kohler Annex ceased in 1973,

and currently the only occupant is the l155th Technical

Operations Squadron, which operates a laboratory in

Building 4000. Sanitary wastewater from Building 4000 is

discharged to a county wastewater treatment plant located

near the southeast property boundary. There is a small

sanitary wastewater treatment plant at the McClellan Storage

Annex which is no longer in use.

Further details on sanitary wastewater treatment

are included in Appendix L.
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Table 3
SANITARY WASTEWATER TREATMENT PLANT

SLUDGE ANALYSIS

Concentration

Parameter mg/Kg

Chloride 99

Boron 0.56

Cyanide <0.01

Selenium <0.005

Zinc <0.05

Cadmium <0. 10

Chromium <0.04

Copper <0. 01

Lead <0.10

Silver <0.02

Mercury <0.01

Nickel <0.10

Iron <0.20

Volatile Organic Compounds None Detected

Polychlorinated Biphenyls (PCBs) None Detected

Organochlorine Pesticides None Detected

SOURCE: Final Report for Investigating Ground Water
Contaminants as of April 30, 1981, McClellan
Air Force Base, California.
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b. Industrial Wastewater Treatment

The industrial wastewater treatment plant

(IWTP), Facility 714, is located in the west central part of

the base. Design hydraulic capacity is 1.2 mgd; however, the

present average flow is approximately 0.5 mgd. The wastewater

received at the IWTP is relatively weak organically but is

high in phenols and the heavy metal chromium. Table 4 presents

typical IWTP effluent wastewater characteristics for the year

1979 [41]. The values are indicative of acceptable water

quality; compliance with the limitations imposed by the current

NPDES permit is greater than 99 percent.

Waste industrial sludge was, until recently,

disposed of on-base in various sludge pits and burial pits.

Currently, all waste industrial sludge is sent off-base to a

State-approved chemical landfill.

Further details on industrial wastewater

treatment are included in Appendix M.

C. Holding Ponds

McClellan AFB and associated facilities own

and operate several holding ponds.

on the main base there are two blending or

equalization ponds (600,000 gallons each) located at the

IWTP :or equalizing the industrial wastewater prior to

treatment; two long, narrow ponds used as final polishing

ponds for the industrial wastewater treatment plant effluent;

and two holding ponds with a total capacity of 10 million

gallons for temporary storage of reclaimed wastewater to be

used around the base for cooling water, irrigation, various

industrial uses, etc.
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The Davis communications Annex operates three

evaporation/percolation ponds which receive discharge fromi

the septic tank at the facility. The ponds were constructed

due to the inability of the septic tank to accept the entire

volume of domestic wastewater.

The Lincoln Communications Annex operates an

evaporation/percolation pond (75 ft x 100 ft) which receives

the discharge from a septic tank.

d. Stormwater Drainage

Runoff and storm drainage is collected from

runways and streets through a series of culverts and ditches.

Storm drainage from the southwest corner of the base is

discharged offsite through a 60-inch reinforced concrete

pipe to Arcade Creek, which discharges to the American

River. Storm drainage from the remainder of the base is

discharged to Magpie Creek, which in turn discharges to the

Natomas East drainage canal, which discharges ultimately to

the Sacramento River.

2. Solid Waste Disposal

a. Sanitary-Landfill

McClellan AFB generates the following major

nonhazardous solid waste streams (the estimated quantities

are based on 1978 and 1980 data):

0 Refuse from bases - 8,000 tons per year

0 Refuse from base housing - 800 tons per
year

0 Demolition debris -3,900 cubic yards

per year
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o Drainage debris - 260 cubic yards per
year

o Dewatered sludge from the Sanitary
Wastewater Treatment Plant (SWTP) - 50
cubic yards per year

o Excess military equipment--varies

At the present time, all wastes except limited

amounts of demolition debris and sewage sludge (grit) are

disposed of offsite. Refuse from the base and base housing

has been handled by private contractors and the County since

1968. Sacramento County operates a transfer station on the

southeast corner of McClellan AFB.

Significant hazardous waste streams that are

currently generated at McClellan AFB are as follows (estimated

quantities are not available for most categories):

o Dewatered sludge from the Industrial
Wastewater Treatment Plant (IWTP) - 1,500
cubic yards per year or 3,650,000 gallons
per year (undewatered)

o Plating bath solutions and sludges

o Contaminated degreasing solvents and
sludges

o Paint residues

o Contaminated fuel and oils

o PCB liquids, solids, transformers, and
other electrical components

o Miscellaneous laboratory chemicals

The above wastes are currently stored at

various secure locations around the base with disposal

handled by in-house contractors (to off-base secure land-

fills) or by DPDO for resale and recovery.
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The waste streams described above are typical

of the general types of wastes generated at McClellan since

operations began. In the past, there have been changes in

the wastes streams disposed of onsite; the types of materials

(i.e., solvents) used have changed, and the quantities sold

for recovery have varied. Past disposal practices have

included landfills, burial pits, open burning, incineration,

sludge drying beds, and landfarms. Interviews with past and

present key employees and the review of records and files

resulted in the identification of 36 waste disposal sites at

McClellan AFB. These sites are shown on Figure 23. Photo-

graphs of some of the sites are included in Appendix A; and

a priority rating of the sites, based on the potential for

contaminant migration, is included in Appendix Q.A brief
summary of the sites is given below:

0 Site No. 1 was used as a refuse burning

and burial pit from 1959 to 1962. It primarily served as a

backup to facilities at site No. 22.

0 Sites No. 2, 3, 4, 5, 7, and 26 were

primarily used as undewatered industrial sludge disposal and

oil burning p.;,ts from 1962. The latest site (No. 4) was in

use until January 1981 and was classified as a Class 11-1

site by the State. Site No. 2 was also used for burning and

burial of refuse. The pits were generally 30 feet deep,

50 feet wide, and 300 to 400 feet long. All these sites

except No. 4 have been closed. Site No. 26 was covered over

during the construction of Building No. 1093. Fire training

was also done in conjunction with some of these sites.

0 Site No. 6 was used to burn waste oil,

fuels, and solvents from 1972 to 1978.

0 Site No. 8, classified by the California

Regional Water Quality Control Board (CRWQCB) as a limited
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use Class II-1 disposal site, was used for disposal of

dewatered industrial sludge, demolition debris, creek debris,

paint chips and residues, and sanitary sewage sludge (grit)

from 1974 to 1981. Currently, only sanitary sewage sludge

(grit) and limited amounts of demolition wastes are disposed

of at the landfill. The landfill is 400 feet long, 40 feet

wide, and 30 feet deep.

0 Sites No. 9, 10, 11, 12, 13, 14, 17, 18,

and 19 were used as burial pits from prior to 1949 to 1959

and from 1967 to 1974. The sites received the ash and

partially burned residue from the burning pit and teepee

burner at site No. 22 and the incinerator at site No. 31.

In addition, the sites probably received, at one point in

time, all of the various solid and hazardous waste streams

identified at the beginning of this section. These burial

pits were approximately 30 feet deep, 50 feet wide, and 100

to 400 feet long. Fire training is currently done in the

vicinity of sites No. 11, 12, and 13.

0 Sites No. 15, 16, and 27 were used to

bury sodium valves from aircraft engines during the 1940's

and 1950's. The trenches were approximately 2 feet wide, 6

to 9 feet deep, and 15 to 20 feet long.

o Sites No. 20 and 21 were used for disposal

of industrial sludge and oil during 1956 and 1957. The oil

in these pits was probably burned periodically.

0 Site No. 22 was the primary solid waste

disposal facility from 1946 to 1963, and was used periodically

until 1968. The pit (approximately 100 feet by 400 feet by

50 feet deep) was used for burning all refuse and oily

wastes. The partially burned ash and residue was then

removed for disposal at the burial pits. A sheet metal

teepee burner was constructed at the east end of the pit
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during the mid-to late 1950's to improve the burning perfor-

mance due to the water that would collect in the bottom of

the pit. The original pit was then used for disposal of the

ash during the late 1950's and early 1960's.

0 Site No. 23 was used as a burial pit

from 1966 to 1969. The wastes were removed and disposed of

offsite in 1970 when Building 781 was constructed.

0 Site No. 24 was used as a demolition and

scrap material burning and burial pit from 1964 to 1969.

The pit was burned monthly and waste oils and fuels were not

disposed of at this pit.

o Site No. 25 was reported to be a burial

pit used during the late 1940's and early 1950's. It may be

confused with the confirmed location of site No. 37 or may

be the site of the reported burial of a WW II Japanese

fighter.

0 Site No. 29 was used during 1974 for the

burial of 50 to 60 aircraft generators. The pit was located

along the north side of the CE storage yard. There is no

reason to believe that the discarded generators contained

PCBs.

0 Site No. 31 was used as a full-scale

refuse incinerator from 1963 to 1968. The facility was

closed due to difficulty in meeting air emission require-

ments. The ash was buried in the onsite disposal pits

active during this period.

0 Site No. 33 was used for the temporary

(2 to 4 months) landfarming of industrial waste treatment

sludge during 1972.
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o Site No. 35 was used to bury scrap

strapping steel during the WW II era. The material was

removed and disposed of offsite in 1950 during the construc-

tion of Building 652.

0 Site No. 37 was used to bury refuse

during the early 1950's. The material was removed during

construction of Taxiway 7165 in 1957.

0 Site No. 39 was the primary burning and

disposal pit for all base wastes from prior to 1941 through

1946. The ashes were left in the pit instead of being

removed as was done later at site No. 22.

0 Site No. 41 was an area fill used for

waste disposal during the mid-1940's according to aerial

photographs. In all likelihood, the site was used for

demolition debris and was the source of the wastes

discovered during the construction of the IWTP equalization

lagoons.

0 Site No. 42 was used in varying config-

urations for oil storage and burning pits during the mid-

1940's through the 1960's. In the 1940's, three parallel

pits were used to store waste solvents used to fuel an old

boiler. Later, the area appears to have contained a standby

burning pit (for site No. 22) and a waste fuel burning pit

used for fire training.

0 Site No. 43 was used similarly to site

No. 41 during the same period of time.

0 Site No. 44 was used in the 1950'Is to

bury 200 to 300 55-gallon drums of WW II runway camouflage

paint. The paint had hardened and was reportedly latex-based

rather than oil-based.
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In addition to the information presented above,

the interviews yielded the following general information about

the disposal sites described above:

0 Containers with cyanide wastes from the

foundry furnace are probably buried in site disposal pits.
Some containers were excavated and removed from pits 12 or

13 between 1967 and 1971.

0 Low-level radioactive wastes may be

buried in the landfills from the period prior to 1963. The

wastes could include paper wrapped around radioactive

instruments and old tubes from radar units.

o Most waste oils, and possibly waste
solvents and fuels, were reportedly sold for reclamation
off-base prior to the Korean war. From that point until the

program for reclaiming and recovering waste petroleum products

was initiated in the 1970's, most of these wastes were

burned onsite. A system of 30 to 40 1,000-gallon bowsers

was used to collect the wastes prior to disposal.

0 Sludge from fuel tanks (including leaded

products) is currently handled by outside contractors and

the sludge disposed of off-base. Practices in the past may
have included onsite disposal. Large quantities of leaded

gas were used in the past.

o Empty herbicide and pesticide containers

were crushed or punctured and sent to the on-base landfills.

They have been sent to the transfer station with the regular

base refuse since the late 1960's.

0 The McClellan AFB clinic does not have a

pathological waste incinerator. All wastes are and have

been disposed of off-base.
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o Plating shop wastes, prior to the

construction of a new facility (including waste treatment)

at Building 666 in 1958, went directly to disposal pits with

little treatment. This included drummed cyanide wastes.

Lead, tin, and antimony plating were done to the mid-1950's,

and resulting wastes were also generated and disposed of in

the landfills. These sludges should be relatively insoluble

due to chromate stripping prior to disposal.

0 Plating shop practices changed in the

mid-1950's with construction of an industrial waste treatment

plant and batch treatment facilities at Building 666. A
pretreatment facility was added later. Disposal of the

pretreatment and industrial waste sludges continued at the
on-base burial pits. During the 1960's, incidents were

recalled when cadmium plating wastes and electroplating

chemicals were buried at the "back of the base."

0 No recollections of battery disposal at

the landfills were reported.

0 No known off-base facilities presently

use or have in the past used McClellan AFB sites for waste

disposal.

0 A ground and air tour of the waste

disposal sites revealed no surface signs of leachate

migration at the perimeter of the sites.

0 There are no known waste disposal sites

at McClellan AFB satellite facilities.

b. Contaminated Area

McClellan Air Force Base has, in addition to

the contaminated waste disposal sites described in the

preceding section, a number of other sites where waste
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practices in the past could result in the spread of contam-

ination. Interviews with past and present key employees and

review of records and files resulted in the identification

of 10 such areas at McClellan AFB. These sites are shown on

Figure 23. Photographs of some of the sites are included in

Appendix A; and a priority rating of the sites, based on the

potential for contaminant migration, is included in Appendix Q
A brief summary of the sites is given below:

0 Site No. 28 was used as a creek debris

sludge pit prior to 1972. Not only did it collect sediments

but probably also served to contain spills and discharges of

industrial wastes in the past.

0 Site No. 29 was used by base Civil

Engineering as a storage area for drums and transformers,

some of which contain PCBs.

0 Site No. 30 was used by the 1155th

squadron (a classified radiological chemical laboratory

operation conducting environmental analyses) for surface

disposal of extremely small quantities of TCE, freon,

diethyl ether, and low-level (not detectable on meter)

radioactive wash water. These materials either evaporated

on the paved storage yard or infiltrated the soil near the

railroad tracks. Most of the industrial wastes from this

facility go to the IWTP.

0 Site No. 32 was used for the storage

(prior to off-base disposal) of low-level radioactive and

hazardous waste containers from prior to 1963 until 1975.

0 Site No. 34 was used to store waste

solvents in two underground tanks from 1950 to 1953. The

purpose of the tanks was to accummulate the solvents for

sale; however, most of the wastes were removed and burned

on-base.
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o Site No. 36 was used for the open storage

of plating shop chemicals from 1958 to 1980. It is also

possible that plating chemicals were dumped on the ground in

this vicinity.

o Site No. 38 is the old engine repair

shop where large quantities of carbon remover were used from

the 1940's through the mid-1960's. Initially, an ethylene

dichloride/cresylic acid/soap emulsion mixture was used,

followed by a 50-50 mixture of cresylic acid and

orthodichlorobenzene. The material was stored in both above

and below-ground tanks, and at one point in time, it is

possible that the used cleaner was stored in skimming ponds

to facilitate separation and recovery of waste oil and

cresylic acid. Contaminated carbon removal sludges were

disposed of at onsite burial and sludge pits. Two hydro-

carbon (solvent) recovery stills were also operated in this

vicinity.

In the mid 1950's water supply well No. 7,

near Building 475, was closed due to severe oil contami-

nation (see Ground Water section for details).

o Site No. 40 was used to dewater industrial

waste water treatment plant sludge (in four of the eight

drying beds) from 1955 to 1972 and again in 1980. Prior to

February 1980, these beds were not lined with concrete and

relied on reportedly relatively impermeable underlying soils

and an underdrain system to capture drainage liquids. The

current industrial sludges contain significant concentra-

tions of volatile organic carbons, and it is likely that

similar levels occurred in the past.

o Site No. 45 is a recently purchased

piece of property with PCB surface contamination caused by

the past owner. An unconfirmed report from one of the

II - 42



interviewees indicated the possible presence of an old

burial pit on the site.

Other sites of interest include the following:

o RCRA hazardous waste T/S/D facilities:

oil skimmer near the SWTP, asbestos storage in Building 644,

two 500-gallon waste solvent tanks near Building 640,

15,000-gallon contaminated fuel tank near Building 756, and

hazardous waste storage at Building 636.

o PCB storage facilities are located in

Buildings 624C and 624D and 636. There was reportedly a

minor PCB spill near the latter building in 1972 or 1973

when it was operated by exterior electric.

o Paint stripping operations at

Buildings 658 and 375 generated large amounts of caustic and

phenolic wastes.

o An acetone recovery still was operated

for less than 1 year near Building 351. The still was later

xsed for less than 3 months in an unsuccessful attempt to

recover TCE.

o Herbicide and pesticide drums were

tripled rinsed on the ground (rather than rinsed to the

sewer) probably in the vicinity of the old Entomology

Building 375). This old structure was burned after most of

the chemicals were removed. The remaining material after

the fire probably went to an on-base disposal pit.

o There were no reported fuel leakage or

spill problems in the past that would result in any significant

contamination problems.

i
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0 There have been several recent fires

involving stored hazardous materials or wastes at DPDO and

1155th facilities. These areas were cleaned up under the

direction of the Bioenvironmental Engineering and Civil

Engineering Environmental Planning staffs and the Base

Chemist.

3. Demolition and Burning Ground Areas

a. Demolition Areas

There are no munitions disposal operations

conducted at McClellan AFB. All unexploded ordnance (UXO)

disposal work is done at Hill AFB, Ogden, Utah, which also

provides an explosive ordnance disposal team to take charge

of any unexploded ordnance at McClellan AFB. No record or

indication was found from the installation records or from

the interviews that any TJXO has been found at McClellan AFB.

A small arms proficiency firing range and a skeet shooting

range are located at the northwest corner of the base.

There is also a munitions storage area for smoke bombs,

flares, tracer cartridges for fighter aircraft, ejection

seat cartridges, and small arms ammunition. Outdated

munitions are sent to Hill AFB, Ogden, Utah, for disposal.

There has never been a bombing range at McClellan AFB.

b. Burning Grounds

Other than the fire training area, there are

currently no active burning ground areas at McClellan AFB.

The fire training area, located near the base landfill, uses

contaminated JP-4 for fire training proficiency exercises.

This facility has been in operation since 1977. Past fire

training areas included a site near Building 431 used until

the late 19601s; a site near Building 1093 used until the

mid 1970's; and a site near Taxiway 12 used until 19-3.
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According to the interviews, past burning

ground activities at McClellan AFB included the following:

(1) Site No. 22 (Figure 23) was a major burn

pit used from 1946 until about 1966 for burning of general

refuse, including some waste solvents and chemicals.

(2) Site No. 24 (Figure 23) was a burn pit

area used from 1964 until 1969, primarily for disposal of

scrap lumber and paper.

(3) Site No. 39 (Figure 23) was a major burn

pit area located near the sanitary wastewater treatment

plant. This site is believed to be the original general

refuse disposal area for McClellan AFB and was used from

prior to 1941 to 1946.

(4) Site No. 6 (Figure 23) was a small burn

pit used from 1972 until 1978 to burn skimmed oil from the

mad-, sludge disposal pits.

(5) Waste solvents and oils were periodically

burned in Sludge/oil Pits 2 and 5 (Figure 23).

(6) Site No. 29 (Figure 23) was a burn pit

area operated prior to 1970.

(7) There was an old burn pit in operation

at the Davis Communications Annex until about 1965. The

site was used for general refuse disposal and was located

near the former west property boundary.

The above burning grounds have been discussed

previously in Section II.B.2.a., "Sanitary Landfills."
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During the course of the interviews, several

past major fires at McClellan AFB were brought to our attention:

(1) Major fires occurred at the Defense

Property Disposal Office Storage Lots 9 and 10 from 1967

through 1968. Clean-up debris from the fires was sent to

the base landfill for disposal.

(2) A major fire occurred at the 1155th

Technical operations Squadron Laboratory Storage Building 629

in 1979. Clean-up debris from the fire was sent to the base

landfill for disposal.

(3) A fuel spill occurred at a storage tank

near Building 665. About 4,000 gallons of spilled JP-4 were

burned off.

4. DemilitarizationJ

No record or indication was found of any type of

demilitarization operations, either past or present, conducted

at McClellan AFB.

C. Water Quality

1. Surface

No appreciable amount of surface water flows

through McClellan AFB. However, several small creeks or

drainage ditches flow through or drain the basin area.

Creeks of interest are Magpie Creek, Arcade Creek, Second

Creek, and Dry Creek with Magpie Creek comprising the major

surface water in the base area.
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Magpie Creek is a small creek which originates

just east of the base and flows west to the Natomas East

Main Drainage Canal and eventually to the Sacramento River.

The majority of the flow consists of the effluents from the

domestic and industrial wastewater treatment plants onbase,

and from the County San Six Wastewater Treatment Plant.

Arcade Creek and Second Creek receive drainage
from McClellan AFB and are listed as NPDES discharges from

McClellan.

Dry Creek is a small creek flowing through the
north section of McClellan AFB. The only contributions to

the creek from the base would be runoff generated in the

north section of the base, which is relatively non-

industrialized.

water quality in the creeks is generally good and

is in compliance with NPDES discharge criteria. Due to the

dry climate of the region, several of the creeks, Arcade
creek and Second Creek, have periods of little or no flow.

During extremely dry periods, the flow in Magpie Creek is

almost totally comprised of the effluents from the wastewater

treatment plants.

2. Subsurface

a. General

As previously discussed in Section I.E.3.e.

"Ground Water", subsurface water quality under natural

conditions is excellent for most purposes. Table 5 lists

the average chemical characteristics of water supply wells

in 1976-77 and compares those results with the average

values reported in 1957 [26, 40]. For those characteristics

listed, most have remained essentially unchanged over this
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Table 5
EXISTING WATER SUPPLY QUALITY [26, 40]

(Average of 7 Wells)

1976 - 1977 1957

Concentration Concentration

Chemical Characteristics (mg/l) (mg/l)

Arsenic <0.01 --

Barium <1.00 --

Cadmium <0.01 --

Copper <0.10 --

Cyanide <0.01 --

Fluoride 0.20 0.008

Iron 0.10 0.02

Lead <0.01 --

Selenium <0.01 --

Silver <0.02 --

Surfactants <0.20

Zinc <0.10 --

Boron <0.10 --

Nickel <0.10 --

Silica 85 76.9

Calcium 17 18.1

Magnesium 13 13.4

Sodium 
16 19.9a

Potassium 2.

Bicarbonate 125 122.8

Carbonate 0 0

Sulfate 5 6.93

Chloride 18 22.4

Nitrite and Nitrate Nitrogen 0.03 1.41

Specific conductance 270 --

Dissolved solids 220 219.5

Hardness (total) as (CaC03 ) 95 96.5

Noncarbonate 0 0.9

Alkalinity 100 90.8

aSodium and potassium.

Note: Modified from SCS Engineers, 1978; and Cyril Williams, 1957
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20 year period. The only exception is iron, reportedly much

higher in 1976-77 than in 1957. This could be attributed to

the fact that the older system has higher concentrations of

iron dissolved from the casing and pump column than the

newer system.

b. Trichloroethylene Ground-Water Contamination

A major concern at McClellan AFB is the

recently discovered trichloroethylene (TCE) ground-water

contamination problem. Since this is a primary concern with

McClellan AFB and the surrounding community, the major

portion of this section of the report deals with the TCE

problem and the results of a comprehensive investigation

conducted by McClellan and presented in "Final Report for

Investigating Groundwater Contamination as of 30 April 1981,

McClellan Air Force Base, California" [16).

i. Introduction

TCE ground-water contamination was first

discovered in early 1979 in the Rancho Cordova area of

Sacramento County. The contamination in this area is apparently

the result of past land disposal of waste solvents and

sludges containing volatile organic carbon (VOC) compounds

at an industrial complex in the area (not connected with

McClellan AFB). As a result of the newly discovered TCE

ground-water contamination problem at Rancho Cordova,

McClellan AFB voluntarily created a committee in August,

1979 to determine if TCE ground-water contamination was also

a problem at McClellan AFB and the surrounding community.

Four base wells were sampled for volatile organic carbon

(VOC) compounds including TCE. The initial results showed

low TCE concentrations in Well No. 18, located at the south-

west portion of the base and trace TCE concentrations in

Well No. 28, located at the northwest portion of the base in

the vicinity of the old sludge/oil disposal pits.
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On November 9, 1979, McClellan initiated

a meeting with the California Regional Water Quality Control

Board and representatives of the City, County, and the

California Department of Health Services to discuss the

initial TCE data. This meeting resulted in the implemen-

tation of a cooperative onbase and offbase monitoring program

to determine the extent of TCE ground-water contamination.

Further monitoring indicated TCE ground-water contamination

as follows:

(1) Contamination of McClellan AFB

Wells 1 and 2 located in the southeast portion of the base.

(2) Contamination of a private well

located northwest of the base (Higgs residence).

(3) Contamination of a private well

(Russel residence) and City Well No. 150 located southwest

of the base.

The private residence in the northwest

area installed a new well to replace the contaminated well.

Recent analyses show that this new well is clean and not

contaminated with TCE. The City closed Well No. 150 and the

private household in the southwest area connected to the

city water system. McClellan AFB closed its contaminated

Wells 1 and 2. Subsequently, base well No. 12, located near

Wells 1 and 2, was closed in August, 1980 due to TCE contam-

ination. well No. 18 was left online since its water could

be blended in the base distribution system to yield safe TCE

levels. Chloroform was also found in some of the wells;

however, the chloroform levels were below the EPA standard

of 100 parts per billion (ppb) which is within acceptable

health li1mitations.
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The recommended safe drinking water

levels for TCE varies among regulatory agencies; however,

McClellan agreed to comply with 4.5 parts per billion of

TCE, the most stringent level adopted by the California

Department of Health Services, as the safe drinking water

level for onbase potable water. According to cancer risk

studies, an individual drinking two liters of water per day

containing 4.5 ppb of TCE over a 70 year lifetime would have

a statistical probability of one additional chance in a

million of getting cancer.

ii. Actions Taken by McClellan Since the

Initial Discovery of TCE

Actions taken by McClellan AFB since the

discovery of the TCE contamination problem in November, 1979

include the following:

(1) An investigation was conducted into

past waste disposal practices at McClellan AFE in an attempt

to identify the sources of the TCE contamination. Figure 24

shows the approximate areas of past TCE usage on the base.

(2) An initial identificati.on was made

of the TCE contaminated areas based on the initial monitoring

well results. Figure 25 shows the suspect source areas for

TCE contamination.

(3) A drinking water protection program

was developed and implemented at McClellan including routine

weekly monitoring of seven strategic points in the base

water distribution system including the wells supplying

water to the distribution system. Figure 27 shows the

locations of the onbase distribution sampling points. In

addition, off-line wells are routinely monitored every other

week. This program was reviewed and approved by the California

Department of Health Services.
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(4) An initial field survey program was

implemented, including monitoring wells and exploratory soil

borings, in an attempt to determine the source(s) and extent

of onbase TCE contamination. Figure 13 shows the locations

of the base wells and monitoring wells and indicates those

wells contaminated with TCE. The above field survey program

is still underway and will be expanded in the near future.

iii. Historical TCE Usage Onbase

A history of the TCE usage at McClellan

AFB was developed from interviews of long-time employees.

This historical TCE usage is summarized below:

(1) During the 1940's, TCE and other

solvents were disposed of in the burning pit located in the

vicinity of Building 714 (Site No. 22 on Figure 23).

(2) During the 1950's and early 1960's,

attempts were made to reclaim TCE using solvent recovery

stills. This process proved to be ineffective and consequently,

significant amounts of TCE were disposed of at the base burn

pit (Site No. 22).

(3) During the time period 1962 through

1963, McClellan attempted to reclaim all comingled oils and

solvents through the Defense Property Disposal Office (DPDO).

Reclamation of TCE proved to be ineffective and consequently,

TCE contaminated wastes were disposed in the base sludge

pits (Sites 2, 4, 5, 7, and 8 on Figure 23).

(4) From 1963 through the early 1970's,

base usage of TCE was curtailed due to air pollution concerns.

Other cleaning solvents such as tetrachloroethylene, freon,

and 1,1,1-trichloroethane were substituted for TCE.
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(5) In 1976, solvent dumping at the

sludge pits was curtailed and the primary method of disposal

was containerized and reclamation or disposal at off-base

State approved chemical landfills.

(6) In 1978, the use of TCE was completely

banned at McClellan AFB for air pollution reasons.

(7) As of January 1981, industrial

waste sludge is no longer disposed of in the sludge pit or

the base landfill, but is hauled offsite by a contractor to

a State approved chemical landfill.

Based on the above historical summary,

suspect sources for the existing TCE contamination problem

are the past sludge/oil pits, and burn pits where solvents,

including TCE, were disposed of in the past.

iv. Base Contaminated Areas

Four areas of TCE contamination were

found onbase (Figure 25). These areas, designated as Areas A,

B, C, and P, are discussed below.

o Area A is located in the southeast

portion of the base and is the area where base Wells 1, 2

and 12 were closed due to TCE contamination. Soil explorative

samples taken in late 1980 (five locations at different

depths, seventy-six soil samples) showed little to no VOC

contamination from a depth of 120 to 140 feet. The soil

sampling technique used is in question and no conclusions

can be made from the apparent absence of VOC in the soil.

To date, no definite source of the TCE contamination in

Area A has been found.
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0 Area B is located in the southwest

portion of the base and is the area where low level TCE
contamination is present in Base Well 18 and is nearby the

offbase area where a private well and City Well No. 150 were

closed due to TCE contamination. Soil explorative samples

taken in late 1980 (four locations at different depths,

sixty-four soil samples) showed no VOC contamination of the

soil. To date, no definite source of the TCE contamination

in Area B has been found.

0 Area C is located in the western

portion of the base and includes the present base landfill

site and numerous past disposal sites. Solid waste, industrial

waste sludge, and waste solvents, oils and chemicals were

disposed of at these sites in the past. Monitoring Well No. 2
is located in Area C, and shows contamination (Table 6)

although at much lower levels than in monitoring Well No. 1.

Although no definite contamination source has been identified,

the nature of the contaminants in the monitoring well and

the probable southwesterly direction of groundwater movement

indicate that the contamination source could be the sludge

pits in Area D or Sludge Pit No. 7.

0 Area D is located in the northwest

portion of the base and includes the past sludge/oil disposal

pit sites. Area D is also nearby the offbase area where a

private well was closed due to TCE contamination. Monitoring

Well No. 1 is located in Area D and shows high level VOC

contamination (Table 7). The nature of the contaminants in

Monitoring well No. 1 are similar to those present in the

nearby sludge pit (Table 8) making the sludge pits likely

sources of the contamination.
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Table 6
VOLATILE ORGANICS AND PRIORITY POLLUTANT RESULTS

FOR MONITORING WELL NO. 2

A. Volatile Organics (ppb)a

81'
Water

Contaminant/Approx. Depth Sample Taken Surface 113' 145' 170' 208'

1,1 - Dichloroethylene 7.8

1,1 - Dichloroethane 1.4 0.90 1.2

Chloroformb
1,1,2 Trichloro-2,2,1-Trifluoroethaneb 1.8

1,2 - Dichloroethane 12 1.8 0.67

1,1,1 - Trichloroethane 2.4 0.70 0.58 0.48

Trichloroethylene (TCE) 19 9.2 4.6 5.3 1.4

1,1,2 - Trichloroethgneb 1.1 0.68 0.73
Dibromochloromethane

Trans-i,2-Dichloroethylene 0.61

B. Priority Pollutants (ppb)
Water

Surface
Contaminant/Depth Sample Taken 81' 113' 208'

Bis (2-Ethylhexyl) Phthalate 15 <10 13

aCompounds were detected by the purge/trap technique with Coulson

b gas-chromatography.
Pairs cannot be distinguished by the above technique.

Source: Final Report for Investigating Ground Water Contamination
as of 30 April 1981, McClellan Air Force Base, California.
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Table 7
VOLATILE ORGANICS AND PRIORITY POLLUTANT RESULTS

FOR MONITORING WELL NO. 1

A. Volatile Organics (ppb)a

79'
Water

Contaminant/Approx. Depth Sample Taken Surface 115' 148' 205' 220'

1,1 - Dichloroethylene 5,600 852 5.3 2.3 54

1,1 - Dichloroethane 350 36 0.33 0.18 4.4

1,2 - Dichloroethane 500 110 0.41 0.17 4.5

1,1,1 - Trichloroethane 12,000 1,066 1.55 0.62 6.8

Trichloroethylene (TCE) 9,100 1,008 7.0 3.4 73.6

1,2 -Dibromoethane 3.9

Dibromochloromethane 51

B. Priority Pollutants (ppb)
Water
Surface

Contaminant/Depth Sample Taken 79' 148' 205, 220'

1,2 - Dichlorobenzene 126 ND b  ND ND

1,3 - Dichlorobenzene 12 ND ND ND

Bis (2-Ethylhexyl) Phthalate 10 <10 <10 <10

aCompounds were detected by the purge/trap technique with Coulson

bgas-chromatography.
ND = none detected.

Source: Final Report for Investigating Ground Water Contamination
as of 30 April 1981, McClellan Air Force Base, California.
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Table 8
RESULTS OF SLUDGE PIT AND INDUSTRIAL WASTE SLUDGE ANALYSES

A. Sludge Pit

Value
High Contaminants (ppb)

1,1,1 Trichloroethane (methyl chloroform) 34,400

Trichloroethylene (TCE) 29,600

1,1 Dichloroethane 49,600

Ethylbenzene 27,200

Toluene 335, 000

Naphthalene 46,800

Tetrachloroethylene 23, 200

1,2 Dichlorobenzene 76,140

Bis (2-Ethylhexyl) Phthalate 14,000

1,2-Trans-Dichloroethylene 54,400

Methylene Chloride 27,200

Benzene 50,000

NOTES: 1. No Polychlorinated Biphenyls (PCBS) were detected.
2. No organic chlorine pesticides were detected.
3. Organic acid compounds, including phenols, were

present in significant quantities but could not
be identified due to sample complexity.

B. Industrial Waste Sludge

Value
High Contaminants (ppb)

Chloroform and 1,1,2-Trichloro-

2,2,1-Trifluoroethane 3,60C

Tetrachloroethylene 3,400

Trichloroethylene (TCE) 840

1,1,l-Trichloroethane 520

SOURCE: Final Report for Investigating Ground-Water Contam-
ination as of 30 April 1981, McClellan Air Force
Base, California.
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C. Camp Kohler

The two water supply wells at Camp Kohler

have good water quality. Recent tests showed that no volatile

organic carbon compounds or TCE are present in the wells.

The wells have been routinely tested over the years and no

deterioration of water quality parameters, e.g., chloride,

calcium, or total dissolved solids, has been observed.

The Arcade Water District, however, removed

its Production Well No. 31 from service in 1979 due to

increased levels of chloride, calcium, and total dissolved

solids in the well. Their report is included in Appendix N.

This well is located about 2,000 feet west of Camp Kohler.

Waste brine regenerant solution from past ion exchange water

softening operations at Camp Kohler is a suspect source of

the well contamination. However, no indication was found

from the interviews that spent brine regenerant was improperly

disposed of at Camp Kohler in the past.

3. NPDES Permits

Presently, McClellan AFB discharges are controlled

by State NPDES Permit No. CA0004359, which became effective

November 27, 1978. Details of the current permit are given

in Appendix 0. After July 1, 1981, the discharge to

surface waters from McClellan domestic and industrial waste-

water treatment plants is prohibited. Both streams will be

reused onbase for cooling water make-up, irrigation, and

other non-potable base uses.

Wastewater discharges from the Davis site are

controlled by State Resolution Order No. 81-015 (permit

details included in Appendix 0).

Further details on NPDES permits are included in

Appendix 0.
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III. INSTALLATION ASSESSMENT

A. Conclusions

The McClellan AFB Records Search resulted in the identi-

fication of two main areas of concern, i.e., polychlorina.:ed

biphenyls (PCBs), and trichloroethylene (TCE) ground-water

contamination. The major conclusions addressing the above

areas of concern are given below. Further details are

provided in the following Section III.B. "Recommendations."

1. Polychorinated Biphenyls (PCBs)

a. McClellan's existing procedures for handling,

storage, and disposal of PCBs and PCB-contaminated items

appears adequate to prevent PCB contaminant migration off

the base in surface waters or ground water.

b. McClellan has been responsive in PCB sampling

and PCB contamination clean-up efforts involving two past

offsite contractor PCB spill incidents (i.e., Billington

Motor and Armature Works in Rancho Cordova, and Tayko

Industries in Sacramento). The incidents involved the

spilling of PCBb at Billington and the suspected spilling of

PCBs at Tayko while the contractors were repairing euipment

belonging to McClellan.

c. . The installation records, the interviews, and

existing water quality data gave no indication that PCBs are

migrating off the base in surface waters or in the ground

water.

d. A PCB contamination problem exists in a small

area recently purchased by McClellan, located at the northwest
corner of the runway clear zone. The PCB contamination is a

result of salvage yard operations at this site by the former
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owner of the property. Additional work needs to be done to

clean up the PCB contamination and to ensure that PCBs are

not migrating off this site.

2. Trichloroethylene (TCE) Ground-Water Contamination

a. McClellan's existing procedures for handling,

storage, and disposal of waste oils and solvents appears

adequate to prevent contaminant migration off the base in

surface waters or ground water. However, past disposal

practices may have resulted in ground-water contamination by

volatile organic compounds, primarily trichloroethylene

(TCE). A major expanded ground-water monitoring effort

(Phase II of the Installation Restoration Program) needs to

be implemented to pinpoint the source(s) and the extent of

the TCE ground-water contamination.

b. Recent analyses of onbase and offbase wells

indicate that the TCE ground-water contamination at McClellan
AFB and in the surrounding community has not intensified

since the contamination was first discovered in November 1979.

c. Ground-water monitoring and exploratory soil

sampling performed by McClellan indicate that the old sludge/

oil disposal sites are possible sources of TCE contamination

in Area "D", which is located in the northwest portion of

the base.

d. No definite source has yet been identified

for the TCE ground-water contamination in Area "C", which is

near the base landfill, and Area "B", which is located in

the southwest portion of the base. Possible sources of the

TCE contamination include the old landfill and burial pit

sites in Area "C" and the old sludge/oil pit disposal sites

in Area "D".

III- 2
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e. No definite source has yet been identified

for the TCE ground-water contamination in Area "A", which is

located in the southeast portion of the base in the area

where three base wells have been closed due to TCE contam-

ination. Possible sources of the contamination, in order of

decreasing importance, are as follows:

i. General spillage of solvents on the

ground, including TCE, may have occurred in this area in the

past. Area "A" has always been involved in major industrial

activities since the inception of the base in 1936. A small

TCE recovery still was also in operation (behind Building 351)

for a short period of time in the late 1950's. The TCE

contamination may be contained in the upper soil layers

above the subsurface hardpan. A possible avenue of contamin-

ation may be the migration of the contaminants from the

upper soil strata, through the gravel packing of the base

wells, and down into the ground-water aquifer.

ii. The ground water in the vicinity of

Building 475, the location of the old reciprocating engine

repair shop, is known to be contaminated with cresylic acid

and possibly dichlorobenzene. Large quantities of these

solvents were used at the site, including a large-scale

solvent recovery operation. Base Well No. 7 was closed in

the 1950's because of massive cresylic acid solvent

contamination. Since TCE was also used in this area, the

possibility exists that it may also be a contaminant in the

ground water.

iii. The sludge drying beds located at the

sanitary wastewater treatment plant were used from 1955

until 1972 to dewater industrial waste sludge. The drying

beds, at that time, did not have concrete bottoms and the
possibility exists that TCE contaminated filtrate from the

drying beds may have percolated into the upper soil strata

at this location.

p- III -3
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iv. All of the above areas are located close

enough to the wells contaminated in Area "A" to be suspect

sources of the contamination.

3. Other

a. The Arcade Water District production well

No. 31, located about 2,000 feet west of Camp Kohler, has

recently been closed due to degradation of well water quality

(high chloride, calcium, and total dissolved solids concen-

tration). Camp Kohler is a possible suspect source of the

contamination because of past ion exchange water softening

operations associated with the base laundry. Although no

evidence was found during the Records Search of improper

disposal of spent regenerant salt brine solutions from the

water softening operation, additional investigations based on

existing records need to be conducted before Camp Kohler can be

eliminated as a suspect contamination source.

b. No indication was found from the records or

from the interviews of hazardous waste disposal or contaminant

migration at the other installations included in the Records

Search, i.e., Lincoln communications Annex, Davis Communi-

cations Annex, McClellan Storage Annex, Sacramento River

Dock Annex, and Capehart Family Housing Annex.

B. Recommendations

Recommendations are presented below for the two main

areas of concern as determined from the Records search,

i *e.*, PCBs and TCE ground-water contamination.

1. Polychlorinated Biphenyls (PCBs)

McClellan has already initiated remedial actions

at the newly discovered PCB contamination site, including
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soil sampling, security of the area, and plans for clean-up

of the contaminated soil. However, one of the interviews

indicated (unconfirmed) that the former owner and operator

of the salvage yard at this location used one or more burial

pits at the site for disposal of waste materials. If this

is the case, then the possibility exists that the PCB

contamination may be more extensive than just the topsoil

surface. The existence of past burial pit(s) at the site

needs to be confirmed and verified, e.g., by seismic survey

of the area. If the existence of one or more burial pits is

confirmed, then it is recommended that exploratory soil

sampling down to the subsurface hardpan be conducted to

determine the presence, if any, and the extent of subsurface

PCB contamination at this site. Ground-water monitoring

should also be done to determine if PCBs have entered the

subsurface aquifer. This may have occurred if the burial

pit(s) were deep enough to break through the subsurface

hardpan layer. Extreme caution should be exercised in

conducting the soil sampling and ground-water monitoring to

prevent the accidental introduction of PCBs into the ground

water. Soil sampling should be done down to the hardpan

layer, and the hardpan layer itself should be left intact.

The ground-water monitoring well should be properly constructed,

cased, and packed to prevent the possibility of PCBs from

the upper soil strata from entering the subsurface aquifer

through improperly constructed monitoring wells.

2. Trichloroethylene (TCE) Ground-water Contamination

a. McClellan AFB should immediately implement an

expanded monitoring program to determine the source(s) and

the extent of TCE ground-water contamination onbase and in

the surrounding community. The scope of the expanded

monitoring program should include the following:
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i. Locate and determine the condition of

Production Well No. 7, reported to have been plugged.

Determine if the well has been properly plugged and is not

acting as a conduit for contamination.

ii. Conduct a geophysical logging and depth

sampling investigation of selected wells including Wells

No. 1, 2, 12, 18, and 28. The investigation should consist

of gamma ray log, caliper log, pumped and static flowmeter

log, pumped and static fluid conductance log, pumped and

static temperature log, and pumped and static depth samples

collected at intervals determined from the geophyical logs.

iii. Design and implement an expanded monitoring

well program based on the analysis of data obtained from the

geophysical logging and sampling effort. Specific areas which

should be addressed in the expanded monitoring program include:

o Area A--The sludge drying beds at

the SWTP and the old reciprocating engine repair area

(Building 475) in the vicinity of abandoned base well No. 7.

o Area B--The 1155th laboratory area.

o Area C--Burning pit and burial pit

sites No. 7 through 16, and 17 through 22.

" Area D--Sludge/oil pit sites No. 1

through 6.

o Other--Upgradient and downgradient

wells as deemed necessary to define the path of contaminant

migration.
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b. Any new monitoring wells should be carefully

constructed to prevent the possibility of accidental intro-

duction of TCE, or other volatile organic contaminants, into

the subsurface aquifer by migration from the upper soil

strata through improperly constructed wells and casings.

C. Although recent analyses indicate that the

extent of the TCE ground-water contamination has not increased

since 1979, routine monitoring of nearby offbase City and

private wells should be done as an early warning precaution

in case the contaminant migration continues to spread in the

future. The offbase monitoring should be a joint cooperative

effort involving McClellan AFB, the City, the California

Regional Water Quality Control Board, and the Department of

Health Services.

d. Other ground-water monitoring analyses should

be conducted in addition to TCE and volatile organic compounds,

including acid and base extractable priority pollutants.

many priority pollutants were found to be major contaminants

in the sludge pit samples, and may therefore also be contamin-

ating the ground water. The additional analyses could be

done on a one-time basis, unless the analyses indicate the

presence of additional major contaminants, other than TCE,
in the ground water.

e. The final details of the expanded monitoring

program including sampling locations, sampling methodology,

analyses required, sampling frequency, and monitoring well

construction methods, should be developed with input from

the California Regional Water Quality Control Board and the

U.S. Geological Survey.

11



f. The restoration and/or containment of the

hazardous waste source(s) should commence as soon as sufficient

information is obtained from the expanded Phase II studies

to pinpoint their location(s) and the extent of the contaminant

migration.

3. Other

Further investigations should be conducted in

cooperation with the Arcade Water District to determine the

source of water quality degradation in Arcade Well No. 31.

The investigations should include a detailed review of

available water quality data, well logs, and well construction

details for the two Camp Kohler supply wells and Arcade

Wells No. 31, 16, 44, and 56.

The above recommendations are intended to serve as

guidelines for the formulation of follow-on actions.
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FIGURE 3. Location of McClellan Air Force Base and McClellan supported installations included in
the records search.
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z LEGEND -

1 1 Building 243A, Pneudraulic repair shop.
Z 2. Building 243B, Machine shop .... -

3. Building 243D, Equipment cleaning and corrosion ... , -

control shop.
4. Building 243E, Plastics shop. - ,
5 Building 243F. Bonded panel unit, generator repair shop.
6. Building 243G. Plating shop.
7 Building 25OM&N. Instrument repair shop.
B. Building 251, Aircraft maintenance shop, hydraulic

pump and motor repair shop.....
9. Building 252, Instrument repair shop. 4 1
10. Building 310, Special equipment repair shop.
71. Building 351, Screw actuatorlanding gear repair shop.
12. Building 360, Aircraft maintenance shop.
13. Building 362, Aircraft maintenance shop, tube -4

and cable shop. " " -
14. Building 365, Aircraft maintenance shop. .. I
15. Building 375, Aircraft

deoainting and fuel tank d
desealing. ill

16. Building 411, General purpose i
vehicle repair shop. T"* j

17 Building 431, Jet engine test
cells.

18. Building 440, Bearing shop.
19. Building 473C, Equipment -

paint shop.
20. Building 475, Jet engine repait to'

shop. -2. . . ..6'l" ', - z21. Building 632, Operational let 3 " " -

engine run-up testing. .. - - i .4
22. Building 633, Operational let - -

engine run-up testing.
23. Building 640, Electronics repair -

shop. ,
24. Building 655, Aircraft parts, and 6 7 -

vehicle painting, fuel tanker truck " ' "
maintenance shop. - --

25. Building 692, Aircraft paint 5
hangar, 4 . "

26, Building 1093, Bomb scoring/ 3
direction unit maintenance shop. ... 2 - -

27. Apron 7620. Flight preparation. 0-*"% I. L-
28. Apron 7807, Flight preparation. O 29 -

29. Apron 7808, Flight preparation. 29 6 I
30. Apron 7905. Aircraft fuel testing

and fuel tank purging. 28 1 22 8
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FIGURE 21. Locations of major industrial facilities at McClellan AF8.
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LEGEND

1 Building 25,plating shop prior to 1946; paint shop - - -

during early 1940's: general shop, hydraulics shop and
foundry utllate 1960's; instrument shop radium -

paint operations.
2. Building 343. plating shop from 1946-1958.

3Buiding 666, platng shop from 1958-1980. op

from 14unilae1950's; cresylic acid and
dicnlorobenzene solvent recovery.-

5. Building 362A, aircraft painting operation. A.

Ji
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FIGURE 22. Locations of past major industrial operations at McClellan AFB.
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j FIGURE 23. Location of past disposal sites and possible contaminated areas at McClellan AFB.
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LEGEND

I. Burning/burial pit, 1959 to 1962.
2. Sludge oil pit, 1962 to 1979.
3. Sludge;burning/burial pit, 1962 to 1965.
4. Sludge/oil pit, 1967 to present.
5. Sludge!oil pit, 1972 to 1978.
6. Oil burn pit, 1972 to 1978.
7. Sludge/oil pit, 1966 to 1967.
8. Sludgeiburial pit 1974 to 1981.
9. Burial pit, pre-1949 to 1953.
10. Burial pit, 1953 to 1955.
11. Burial pit, 1955 to 1957.
12. Burial p t, 1967 to 1969.
13. Burial it, 1969 to 1971.
14. Burial pit, 1971 to 1974.
15. Sodium valve trench, 1940 to 1950.
16. Sodium valve treich, 1940 to 1950.
17. Burial pit, 1957 t(, 1959.
18. Burial pit, 1957 to 1959.
19. Burial pit, 1957 to 1959.
20. Sludge.,oil pit, 1956 to 1957.
21. Sludgeoil pit, 1956 to 1957
22. Burning pit/teepee burnerburial pit, 1946 to 1968.
23. Burial pit, 1966 to 1969 (material removed in 1970).
24. Burning/burial pit, 1964 to 1969.
25. Burial pit, 1940's and early 1950's
26. Sludge pit, early 1960's.
27. Sodium valve trench, late 1940's and early 1950's.
28. Creek debris sludge pit, pre-1972.
29. Civil engineering reclamation yard and scrap material burner, 1950's and 1960's.

Generator burial pit, 1974.
Past transformer storage area.

30. 1155th Surface disposal site, late 1950's to present.
31. Refuse incinerator, 1963 to 1968.
32. Radioactive/hazardous wastes storage, pre-1963 to 1975.
33. Industrial sludge landfarm, 1972 (temporary).
34. Waste solvent storage tanks, 1950 to 1953.
35. Scrap metal burial pit, WWII (material removed 1950).
36. Open storage, plating shop materials, 1958 to 1980.
37. Burial pit, early 1950's (material removed 1956).
38. Engine repair shop, carbon removal process, 1950.
39. Burning/burial pit, pre-1941 to 1946.
40. Industrial sludge drying beds, 1955 to 1972.
41. Burial pit, mid-1940's.
42. Oil/burning pits, mid-1940's to 1960's.
43. Burial pit, mid-1940's.
44. Paint Burial Pit, 1950's.
45. PCB Contamination/old salvage yard operation, pre-1972 to 1978.

i
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FIGURE 25. Locations -Of suspected TCE contaminated areas at McClellan AFB.
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FIGURE 26. Locations of base wells, surrounding offbase city and private wells, and wells closed due to
VOC contamination.
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1. Building 368
2. Building 431
3. Bowling Alley - _
4. Rafferty Drive
5. Building 628
6. Building 783
7. Building 1074
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FIGURE 28. Expanded ground-water monitoring system at McClellan AFB.
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Appendix A

PHOTOGRAPHS OF McCLELLAN AFB, CAMP KOHLER ANNEX,
DAVIS COMMUNICATIONS ANNEX, McCLELLAN STORAGE ANNEX,
LINCOLN COMMUNICATIONS ANNEX, SACRAMENTO RIVER DOCK
ANNEX, AND CAPEHART FAMILY HOUSING ANNEX
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FIGURE A-i. Camp Kohler Annex with old base laundry operation buildinq in foreqroujnd
and the 1 155th Technical Operations Squadron laboratory in the backclround

"Af1L
1s

FIGURE A-2. Camp Kohler Annex-old wastewater holding basin.
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FIGURE A-. Sacaimni ock Annex.
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CH2M HILL

FIGURE A-7. McClellan Storage Annex -wastewater treatment plant.
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FIGURE A-8. Capehart Family Housing Annex.
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FIGURE A-9 Lincoln Communications Annex-wastewater oxidation pond,

FIGURE A-10. McClellan AFB-receritly purchased area where PCB contamination was
found.
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FIGURE A-11. McClellan AFB recently pLurchdsed PCB contaminated area.
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FIGURE A-12. McClellan AFB-sanitarV wastewater treatment plant showing rfirVing beds where
industrial sludge was dewatered in the )ast.
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ILA

FIGURE A-13. McClellan AFB-new plating shop area (Building 243G) with wastewater
pretreatment facility in the foregroun1d.

FIGURE A-14. McClellan AFB-sludge/oil pit (Site No. 4), no longer in use.
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FIGURE A-15. McClellan AFB-past Skudqe pit areas (Sites , 2, 4, 5, 6, and 26).
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07b

FIGURE A-16. McClellan AF13-existinq landfill site in center (Site No. 8).
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FIGURE A-17. McClellan AFB-past sludqe pit and burial pit area (Site 8-still in use,
and] Sites 7, 9, 10, 11, 12, 13, 14, 15. and 161.
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FIGURE A-19. McClellanI AFB-past burn pit area (Site 22) in background and old radioactive

drumn storage area in foreground.

FIGURE A-20. McClellan AFB-~hazardous waste storage area-FacilitY 1086.
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FIGURE A-.21. MvcClellani AFB overive of past bui l pit s~t)jdie pit almIs (site 8 still
ill LISe!, and Sites 7, 9, 10, 11, 12, 13, 14, 15. 16, 17, 18, 19. 20, 2 1. and 22).
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* Appendix B
OUTSIDE AGENCY CONTACT LIST

1. California Water Quality Control Board, Central
Valley Region, Sacramento, California.

Point of Contact: Mr. Stan Phillips and Mr. Tom Pinkos,
Telephone 916/445-0270

2. California Department of Health Services, Berkeley,
California.

Point of Contact: Mr. Williams, Telephone 415/540-2043

3. California Department of Health Services, Hazardous
Materials Management Group, Sacramento, California.

Point of Contact: Mr. Bob McCormick, Telephone
916/323-6043

4. California Department of Health Services, Sanitary
Engineering Group, Sacramento, California.

Point of Contact: Mr. Jess Moorehouse, Telephone
916/445-1736

5. Arcade Water District, Sacramento, California.

Point of Contact: Mr. Walt Libal, Telephone 916/483-2953

6. U.S. Environmental Protection Agency--Region IX,
San Francisco, California.

Point of Contact: Mr. Jerry Klug, Telephone 415/556-7858

7. Department of Fish and Game, Sacramento, California.

j Point of Contact: Mr. R. D. Mallette, Telephone
916/445-3535

8. Sacramento County Planning Department, Sacramento,
California.

Point of Contact: Mr. Al Frietas, Telephone 916/440-7914

I
I
I
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Appendix C

RESUMES OF CH2M HILL PARTICIPANTS
IN THE McCLELLAN AFB RECORDS SEARCH



* NORMAN N. HATCH, JR.
Water and Wastewater Engineer

Education

M.S., Environmental Engineering, University of Florida,
1973

M.S. , Analytical Chemistry, University of Florida, 1972
B.S., Chemistry, University of New Hampshire, 1969

Experience

Mr. Hatch joined the firm in July of 1973 and has been
involved in the following projects.

" Project manager on feasibility study for treatment
of industrial wastewater generated from the Air
Products and Chemicals, Inc., manufacturing facility
in Pensacola, Florida.

* Project manager on several treatabilIity studies and
process selection for industrial clients, including
American Cyanamid, Arizona Chemical Company,
and Kaiser Agricultural Chemicals. Other industrial
experience includes: Hercules Pine Products,
Corchem, Inc., Corning Glass, Inc., William Carter
Company, and Hess Oil Virgin Islands Corporation.

" Lead engineer on ozone disinfection feasibility study
for the City of Philadelphia's Queen Lane Water
Treatment Plant.

" Process design and design of chemical feed and
sludge handling facilities for the Aiexander City,
Alabama, Water Treatment Plant.

* Feasibility study of direct wastewater reuse for
potable water for the City of St. Petersburg, Florida.

* Cost-effective analysis and process selection for
treatment of combined domestic and paper mill waste-
water for the City of Harriman, Tennessee.

" Preparation of various segments of 201 facilities
plans for Monroe County (Florida Keys); Lake City,
Florida; Alachua County, Florida; Puerto Rico; and
Live Oak, Florida.

~G1 a Preparation of operation and maintenance manuals
N for wastewater treatment facilities in Boca Raton,
31 St. Augustine, and Winter Park Estates, Florida,
7 ~and Air Products and Chemicals, Inc. , Pensacola,
9 Florida.



NORMAN N. HATCH, JR.

" Project manager for the planning, supervision, and
performance of pilot plant investigations for the
removal of hydrogen sulfide from potable water for
the Orlando Utilities Commission, Orlando, Florida.

" Team leader for nationwide survey of water treatment
plant sludges aimed at the development of National
Pollutant Discharge Elimination System discharge
limits for the potable water industry.

" Development of lead storm-water model for EPA Needs
Survey.

Before joining CH2M HILL, Mr. Hatch was employed as a
chemist with the E. 1. du Pont dle Nemours Photo Products
Plant in Parlin, New Jersey.

Membership in Organizations

Phi Beta Kappa
Phi Kappa Phi
Society of the Sigma Xi
Water Pollution Control Federation



USTEVEN R. HOFFMAN

Education

B.S., Civil Engineering, South Dakota School of Mines and Technology, 1971

Experience

Mr. Hoffman is a civil and sanitary engineer who is currently serving as a
project manager and project technical consultant on a variety of solid and
hazardous waste management projects for CH2M HILL. Examples of his proj-
ect experience are:

" Project technical consultant on various aspects of municipal, indus-
trial, and hazardous solid waste collection and disposal. Projects in-
clude collection system analysis; waste characterization and reduc-
tion; municipal solid waste landfill site selection, design, and gas
recovery; and landfill disposal of hazardous and industrial sludges
throughout the U.S.A.

* Project manager for a hazardous waste disposal study for an ARCO
oil refinery in Washington, including waste extraction analysis,
groundwater and unsaturate zone monitoring, and waste migration
analysis.

* Project manager for assistance with compliance to RCRA regulations
for a Gulf Oil refinery in Texas, including waste characterization,
preparation of interim status plans, implementation of monitoring
programs, and assistance in permit preparation.

* Assistant project manager for hazardous materials disposal site
record searches for two U.S. Air Force bases to assess potential for
waste migration from present and past practices and to recommend
followup actions.

" Assistant project manager responsible for sanitary landfill design and
preparation of operations plan and contract bid documents for a
municipal solid waste landfill in Portland, Oregon.

* Project manager in developing a disposal system for and analyzing
the impacts of a new land disposal technique for an
industrial/hazardous sludge containing a high concentration of heavy

S metals, for the Monsanto Corporation. Seattle, Washington.

4 0 Project manager for ITT Rayonier pulp and paper mill sludge
8 disposal landfills in Grays Harbor and Clallam Counties, Washington,
1 ~including site feasibility studies, final designs, and operational plans.



STEVEN R. HOFFMAN

* Assistant project manager f or a resource recovery feasibility study
and solid waste management plan for Snohomish County, Washing-
ton. The project includes alternative technology analysis, economic
feasibility analysis, marketing studies, and management strategies.

" Project engineer for the Solid Waste Management Study for King
County, Washington. Mr. Hoffman's responsibilities included assess-
ing the environmental impacts of solid waste handling facilities and
performing conceptual designs and costing for transfer stations,
shredding and baling facilities, ocean disposal, resource recovery pro-
cess systems, rail haul facilities, energy recovery systems, and
sanitary landfills.

* Project manager f or developing a solid waste management plan for
Trinity County, California, with major emphasis on transfer, transport,
sanitary landfill, and management options.

* Project manager and project engineer on a variety of water resources
projects including flood studies, urban drainage and water quality
studies, and environmental impact studies.

" Project engineer for developing a preliminary design for a solid waste
transfer and refuse-derived fuel processing facility for the Metropol-
itan Service District, Portland, Oregon.

* Project engineer for preliminary and final design of a shredf ill pro-
cessing facility for Cowlitz County. Washington, which consisted of
shredding, magnetic separation, leachate collection, treatment, and
disposal.

* Project engineer for a pyrolysis and energy recovery feasibility study
and a phased sanitary landfill design for Grays Harbor County, Wash-
ington. The design included a rural collection/transfer system to tran-
sport wastes to the landfill site.

Prior to joining CH2M HILL, Mr. Hoffman was a pollution control
engineer with the Environmental Protection Agency where he con-
ducted site investigations and wrote pollution control standards for
South Dakota.

Professional Registration

Washington

Membership in Organizations

American Society of Civil Engineers

6-I



U GARY E. EICHLER
Hydrogeologist

Education

M.S., Engineering Geology, University of Florida, 1974
B.S., Construction and Geology, Utica College of Syracuse

University, 1972

Experience

Mr. Eichler has been responsible for ground-water projects
for both water supply and effluent disposal. Studies have
included site selection, well design, construction services,
monitoring and testing programs, determination of aquifer
characteristics, and well field design. Examples of projects
on which Mr. Eichler has worked include:

" Palm Coast, Florida. Conducted a test well program
to determine available ground-water resources of a
250,000-person coastal development.

" Live Oak, Florida. Determination of geologic condi-
tions at a pond failure site; identification of failure
causes and recommendation for redesign of the facility
compatible with site geology.

" Quaker Oats Company, Belle Glade, Florida. Test
pumping and water quality sampling for an injection
well facility; provided operational design criteria
for the disposal system and determined aquifer
characteristics.

" St. Augustine, Florida. Prepared a program of
exploration and testing to locate a future supply of
water; determined hydrogeologic conditions, located
potential well sites, and initiated a test program.

Prior to joining CH2M HILL in 1976, Mr. Eichler was an
engineering geologist with Environmental Science and
Engineering, Inc., of Gainesville, Florida. Responsibilities
there included project management, soils investigations,
siting studies, ground-water and surface-water reports,
and federal and state environmental impact studies. He
has professional capabilities in the following areas.

0 Hydrogeology. Water supply well location, aquifer
testing, well field layout, injection well testing and

C. monitoring program design, and well construction
N inspection.
3.
7 a Water resources inventory. Potentiometric mapping,
9. water yield, and availability determinations.

-- *---~..



GARY E. EICHLER

" Site investigations. Determination of subsurface
conditions, primarily in soil media. Determination
of stratigraphic correlation and associated physical
properties for engineering design.

" Environmental permitting. Federal. state, regional,
and local permit studies associated with industrial
and mining projects.

" Clay mineralogy. Clay mineral reactions primarily
associated with lime stabilization for highways and
other engineering projects. Participated in a
Brazilian highway project and developed laboratory
analysis for lime-soil reactions.

" Engineering geology. Geologic exploration, soil
property determinations for engineering design.
and water and earth materials interactions associated
with construction.

" Geophysics. Well logging and interpretation.

Mr. Eichler directed the laboratory analysis of tropical
soils to determine engineering properties and reaction
potential with lime additives for a Brazilian highway project.
He also assisted in the preparation and presentation of a
seminar on lime stabilization sponsored by the National
Lime Association.

Membership in Organizations

American Water Resources Association
Association of Engineering Geologists
Geological Society of America
Southeastern Geological Society

Publ ications

Engineering Properties and Lime Stabilization of Tropically
Weathered Soils. M.S. thesis, Department of Geology,
University of Florida. August 1974.



U BRIAN H. WINCHESTER
Ecologist

Education

B.S., Wildlife Ecology, University of Florida, 1973

Experience

Mr. Winchester's responsibilities at CH2M HILL include project manage-
ment, design and implementation of field sampling programs, data analysis
and interpretation, impact assessment and prediction, environmental
planning for impact mitigation, report preparation and review, and
technical consulting at client-agency hearings. He has applied his
expertise to numerous Environmental Impact Statements (EIS's),
Developments of Regional Impact (DRI), and industry, power plant,
and 208 studies.

" Trident Submarine Base EIS-Managed terrestrial and wetland biology
subproject. Designed and directed quarterly field sampling and
analyses for coastal sites in Rhode Island, Virginia, South Carolina,
Georgia, and Florida. Prepared terrestrial and wetland portions
of draft and final EIS.

" Gulf Intracoastal Waterway EIS-Conducted flora/fauna assessment
of biota along the 300-mile Intracoastal Waterway in coastal Louisiana.
Assessed impacts of maintenance dredging.

" California Lake Watershed EIS-Inventoried and mapped biotic
communities for a 9-square-mile watershed in Dixie County, Florida.
Assessed impacts of flood control channelization of major
watercourses.

" Phosphate Industry DRI's-Managed or assisted in preparing five
phosphate mine DRI's in central Florida. Helped develop mining
and reclamation plans and provided technical input at client/agency
hearings. Also provided biological baseline and impact assessment
data for beneficiation plant sitings.

" Residential Development DRI's-Conducted biotic community inventories
delineated wetlands, and prepared DRI's for three proposed residential
developments in centrai and southern Florida.

" Wetlands Studies-Developed cost-effective, time-effective methodology
for estimating the ecological value of freshwater wetlands and
applied the technique to over 800 wetlands in central peninsular
Florida. Assessed potential dredge and fill impacts on numerous

G wetlands.
N
0
5 0 Transportation/Corridor Studies-Evaluated biological impacts
s - associated with alternative routings of major new highways in
0 Pinellas and Duval Counties, Florida. Assessed environmental

impacts of upgrading a telephone communications corridor extending
from Windermere to Tampa. Described biota and prepared a
negative declaration for a proposed interstate highway inter-
change in Flagler County.



BRIAN H. WINCHESTER

* Power Plant Studies-Conducted study of aquatic biota entrained
at a Miami generating station. Assessed impacts of blowdown on
plant communities surrounding two Florida generating stations.
Assisted in delineation of biotic communities for a generating
station expansion in Crystal River, Florida. Prepared environ-
mental assessments for siting power plants in western and north-
eastern Washington.

* Industry Studies-Managed a 2-year biological monitoring program
to assess potential impacts of industrial effluents in upper Escambia
Bay. Conducted baseline terrestrial and aquatic quarterly sampling
for a clean fuels facility to be located adjacent to an estuarine
area in Jacksonville, Florida. Predicted SO, and NOx air emission
impacts on vegetation for a proposed caprolactam facility in southern
Alabama. Contributed to preliminary biological inventories of
limestone quarry and processing plantsites in central and coastal
Alabama.

* 208 Studies-Mapped and assigned value classifications for all
nonmarine wetlands in Pasco, Pinellas, Hillsborough, and Manatee
Counties, Florida, for Tampa area 208.

* Rare and Endangered Biota Research-Managed and designed a
research project on the ecology and management of a recently
rediscovered endangered mammal. Conducted numerous endangered
biota inventories.

Membership in Organizations

Ecological Society of America

Publications

"An Approach to Valuation of Florida Freshwater Wetlands." Proceedings
of the Sixth Annual Conference on the Restoration and Creation of
Wetlands, 1979 (with L. D. Harris).

The Current Status of the Colonial Pocket Gopher. Oriole 43:33-35.
1978 (with R. S. DeLotelle).

Ecology and Management of the Colonial Pocket Gopher: A Progress
Report. Proceedings of the Rare and Endangered Wildlife Symposium,
Athens, Georgia, 1978 (with R. S. DeLotelle, J. R. Newman, and J. T.
McClave).

The Ecological Effects of Arsenic Emitted from Nonferrous Smelters.
Final Report for U.S. EPA, Washington, D.C. (with Francis E. Benenati
and Timothy P. King) February 1976.
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" Development of RCRA Phase I implcmientation plans for petroleum
refinery and other industries.
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EUHISTORY OF McCLELLAN AFB

1. History

McClellan AFB was established in 1936, when Congress

authorized $7 million for the construction of a new Air

Repair Depot and Supply Base for the War Department. The

base was dedicated in 1939, and was initially named the

Sacramento Air Depot; it was later renamed McClellan Field

in honor of Major Hezekiah McClellan, a pioneer in the

charting of Alaskan air routes, who was killed while flight

testing an aircraft near Centerville, Ohio. Rockwell Air

Depot, located on an island in San Diego Bay, had outgrown

its facilities and was selected for transfer to the Sacramento

site.

Base operations increased dramatically during World

War II from an operation of a few thousand people to an

industrial facility employing more than 18,000 civilians,

which processed some 7,000 aircraft for action during the

war years. McClellan AFB changed from a bomber depot

following World War II to a jet fighter maintenance depot in

the early 1950's. The Sacramento Air Logistics Center

(ALC), formerly known as the Sacramento Air Material Area,

expanded its responsibility for aircraft support and began

providing worldwide logistics for more types of aircraft and

supporting equipment. In the early 1960's, the Sacramento

ALC emerged as the Air Force specialist organization for

space systems logistics support and expanded its responsibility

for maintenance and support of ground communications and

electronic equipment.

The Sacramento ALC gained mission support responsi-

bility in 1965 for the Ballistic Missile Early warning
System, Semi-Automatic Ground Environment, and interceptor
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backup for the system. During this time, aircraft design

technology evolved from emph~asis on production of single-

purpose airplanes to combining many facets such as range,

maneuverability, bomb payload, air-to-air, and air-to-ground

missile capabilities.. This resulted in the design of the

F-ill, the first aircraft built specifically to reverse the

historic trend toward specialization. In 1962, the Sacramento

ALC was assigned the management responsibility for all

versions of the F-ill and FB-lll. The F-ill program has

represented one of the most important and continuous workloads

over the past 18 years for the Sacramento ALC. Equally

important management responsibilities at the center include

radar networks used to detect and track enemy and allied

aircraft, earth-orbiting objects, and land- or sea-launched

ballistic missiles.

By the mid 1960's, the Sacramento ALC had become the

Air Force Logistic Command's lead center in support of the

Air Force's logistics requirements in the Southeast Asia and

North Pacific areas. At the beginning of the 19701s, the

Sacramento ALC was playing an active role in the redistribution

of Department of Defense assets as the conflict in Southeast

Asia came to an end. One of the ALC Is most recent aircraft

system management assignments was the A-10 aircraft, which

was developed as the Air Force's primary close air support

aircraft.

At the present time, the ALC continues to be a fighter

maintenance and support facility and is also involved in

logistics planning for the Space Shuttle Program. The

latest phase of logistics evolution is a concept initiated

in 1974 by the Air Force Logistics Command known as the

Technology Repair Center (TRC). The TRC's basic objective

is to consolidate the aerospace hardware repair capabilities

in the five Air Logistics Centers. This has resulted in a

major realignment of maintenance workloads among the five
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centers. The TRC consolidates the repair of aerospace
hardware that requires similar skills, facilities, tools,
and the latest in test equipment. Sacramento ALC is the TRC

for hydraulics, flight control accessories, ground communi-

cations, and electronic components, and in this capacity
continues to carry out its responsibilities to the United
States Air Force and the nation in meeting the challenges of

the future through the use of the latest logistics management
techniques.

2. Mission

McClellan AFB is an Air Force Logistics Command Base,
and the heart of the base is the Sacramento Air Logistics
Center. The mission of the Sacramento ALC is as follows:

a. Sacramento ALC provides worldwide logistics support
of assigned weapon systems, equipment, and commodity items.

b. Sacramento ALC performs an industrial-type mission

in providing maintenance, supply, and contracting services
essential to Air Force Logistics.

Logistics support management includes many varied
functions such as:

a. Determining of support requirements.

b. Arranging transportation of material and personnel.

C. Maintaining and repairing USAF equipment.

d. Acquiring supplies and services.

e. Providing quality assurance for assigned weapons

and support systems.
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Sacramento ALC currently serves as System Manager for
14 aircraft, seven missile and space programs, 24 electronics

systems, and a large number of communications-electronics

programs. Sacramento ALC also has Item Management responsi-

bility for ground radar units, airframe components for

assigned aircraft, electronic and electrical components,

ground communications components, and all airborne and

ground generators.

Sacramento ALC is also responsible for the repair and

modifications of F/FE-ill, A-l0, F-105, F-106, and CT-39

aircraft.

Otter units responsible to the ALC commander include:

(1) the 2852nd Air Base Group, which is responsible for all

support and housekeeping functions at McClellan AFB, (2) the

2951st Combat Logistics Support Squadron, which provides

mobile supply and maintenance support to USAF forces on a
worldwide basis ,(3) Detachment 5, 3025th Management Engi-

neering Squadron, which provides manpower authorization and

management engineering support, and (4) the USAF Clinic,

which provides McClellan AFB with medical services.

The major tenant units at McClellan AFB and their

missions are as follows:

a. Air Force Systems Command

The 1155th Technical operations Squadron is

responsible for worldwide maintenance and logistics support

of deployed scientific equipment, operation of an analytical

laboratory, and operation of specialized airborne atmospheric

research.
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b. Air Training Command

The 510 FTD (Field Training Detachment), a detachment

of the 375lst Field Training Squadron, is responsible for
providing maintenance training for assigned aircraft and
radar systems.

C. Tactical Air Command

Detachment 2, 2nd Aircraft Delivery Group is

responsible for directing, coordinating, and supervising the

flight deliveries of designated military aircraft.

The 431st Fighter Weapons Squadron is responsible
for the operational testing and evaluation of new or modified

systems and equipment for the F-111.

d. Air Force Communications Command

The 2049th Communications Group is responsible for

Air Traffic Control services, navigational aids, and tele-
communications and telephone services at McClellan AFB.

The 1849th Electronics Installation Squadron is
responsible for electronics installation work, primarily in
the northwestern United States.

je. Military Airlift Command

The 41st Rescue and Weather Reconnaissance wing
(41 RWRW) is responsible for rescue operations (including
combat rescue and humanitarian airlift) and weather recon-
naissance (including typhoon and hurricane reconnaissance)
for numerous weather agencies. Included in the 41st RWRW
are the 41st Aerospace Rescue and Recovery Squadron, the
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55th Weather Reconnaissance Squadron, the 17th Weather

Squadron, and the 41st Consolidated Aircraft Maintenance

Squadron.

Other tenant units at McClellan AFB include the following:

a. The Fourth Air Force Reserve

b. The Coast Guard Air Station Sacramento

c. Detachment 1905, 17th District, Air Force Office
of Special Investigations

d. Canadian Forces Liaison Detachment

e. Royal Air Force Liaison Office

f. Air Force Commissary Complex Service

g. American Red Cross Field Office

h. General Accounting Office

i. Defense Logistics Agency
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I. Flora

Three installations included in the Records Search

contain significant acreages of unimproved lands: McClellan

AFB (416 acres), the Lincoln site (351 acres), and the Davis

site (311 acres). The predominant plant community on all of

these sites, and in most of the surrounding region, is the

valley grassland. Riparian forests and vernal pools also

occur within or in close proximity to these sites, though

their acreage is very small.

Grasslands of the Sacramento Valley were originally

dominated by perennial bunch grasses (Stipa pulchra being

the most important) with a variety of annual species also

being present. However, changes in these pristine grasslands

began to accelerate by the mid- to late 1800's, attributed

primarily to intense grazing, invasion of the grasslands by

introduced plant species, cultivation, and fire [4]. By the

early 1900's, the species composition of the valley grassland

had been completely altered, the former dominants being

replaced by various annual species, many of them introduced

from Europe and western Asia. Although remnants of the

former perennial grassland may still be found in some areas,

no such sites are known to occur in Sacramento County.

Practically all of the unimproved lands of McClellan

AFB and the Davis and Lincoln sites now support the annual

grassland typical of the region. Actual species composition

varies according to soil type, soil moisture, soil nutrients,

disturbance (such as grazing), successional stage, and

allelopathic interactions. Typical species include various

wild oats (Avena barbata and A. fatua), soft chess (Bromus

mullis) and other bromes (Bromus rigidus and B. rubens), star
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thistle (Centaurea solstitialis), filarees (Erodium spp.),

mustards (Brassica geniculata and B. campestris), curly dock

(Rumex crispus), and many other species. A complete list of

plant species potentially occurring on unimproved lands in

the vicinity of McClellan AFB is presented in Appendix F.

Although no riparian forests occur on McClellan AFB or

its other installations in the region, they do occur on

nearby adjoining lands. They also occur in close proximity

to the USAF docking facility on the Sacramento River.

Species typically occurring in such woodlands include willows

(Salix lasiolepis, hindsiana, and laevigata), cottonwood

(Populus fremontii), California black walnut (Juglans hindsii),

oregon ash (Fraxinus latifolia), locust (Robinia pseudo-

acacia), tree-of-heaven (Ailanthus altissima), elderberry

(Sambucus mexicana), blackberry (Rubus vitifolius), white

alder (Alnus rhombifolia), wild grape (Vitus californica),

wild cucumber (Marsh fabaceus), red berry (Rhamnus crocea),

and coffee berry (Rhamnus californica).

Although primarily unforested where it crosses McClellan

AFB, Magpie Creek does constitute a much disturbed riparian

habitat on USAF property. Cottonwood and 'rroyo willow (S.

lasiolepis) are the only native tree species found along the

creek, and they occur infrequently as young saplings. Due

to the steep banks, there is little riparian vegetation

except for sporadic patches of cattail (Typha latifolia) or

common tule (Scirpus acutus). Further information on the

flora of Magpie Creek can be obtained from a recent study by

Koutnik [5].

Vernal pools (or hogwallows) are small, hardpan-floored

depressions which are scattered throughout the valley grasslands.

They generally fill with water in the winter and dry up

during the spring, supporting a unique assemblage of annual

plant species in the process. Vernal pools of varying size
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occur in the Sacramento region, though many have been eliminated

due to the development of the area. Pool size ranges from

10 to 20 square feet (which are common) up to 150 acres [61.

Vernal pools also occur on McClellan AFB in the grasslands

surrounding the runways, but many of them have been disturbed

over the past decades. Typically dominant species of vernal

pools, according to the U.S. Army Engineer Waterways Experiment

Station [7] are: water starwort (Callitriche spp.), downingia

(Downingia cuspidata), needle spikerush (Elocharis acicularis),

blunt spikerush (Eleocharis obtusa), waterweed (Elodea

spp.), button snakeroot (Eryngium aristulatum), quillwort

(Isoetes howellii), water purslane (Ludwigia palustris),

pillwort (Pilularia americana), popcorn flower (Plagiobotrys

spp.), mesa mint (Pogogyne abramsii), aquatic buttercup

(Ranunculus aguatilis), and speedwell (Veronica peregrina).

2. Fauna

A brief field survey of fauna present on McClellan AFB

was conducted on April 30, 1981. During that time, one

fish, one amphibian, one reptile, two mammal, and 24 bird

species were sighted. These species are identified in

Appendix G, together with a listing of other vertebrate

species which are expected to occur in the vicinity of

McClellan AFB.

Although numerous small rodents (deer mice probably

being the most numerous) inhabit the grasslands on McClellan

AFB, the blacktail hare is probably the largest mammal

permanently residing on-base. Muskrats were observed at a

number of locations on Magpie Creek. In regard to birds,

game species such as pheasant, mourning dove, and California

quail are common on the site, though they are not hunted.

Mallards were observed in Magpie Creek and (together with

pintails) in the flooded grasslands of the Davis site. A

female cinnamon teal with young was observed in the larger
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wastewater holding pond northwest of Building 704. According

to a 1976 field evaluation performed by the California

Department of Fish and Game, McClellan AFB is regarded as

having no significant potential for wildlife management.

The Davis and Lincoln sites both have the potential of being

enhanced for use by dove, pheasant, and waterfowl. Most of

the Davis site is presently leased for sheep grazing.

Nesting of barn swallows and pigeons on the upper

tracks of hangar doors has been a problem at some of the

buildings on McClellan AFB. Nests were also observed under

bridges. Various approaches have been used to reduce the

nesting in such areas (e.g., removal of adults, removal of

vacant nests during non-breeding periods, screening access-

ways), but none have had satisfactory success.

The vertebrate fauna of Magpie Creek is limited primarily

to mosquitofish, waterfowl, muskrats, and amphibians, though

some of the other fish species listed in Appendix G may also

be present. A study in 1973 [8] documented the macro invertebrate

fauna of the creek, with both densities and diversity being

limited in the concrete -channel ized portions of the creek

where little natural substrate was available. Sludge worms

(Tubifex) were the only species found upstream of McClellan

AFB, where the San Six Wastewater Treatment Plant provides

most of the flow. Proceeding downstream, damselfly (Ischnura),

Psychoda fly, and mosquito larvae become more prevalent.

3. Endangered Species

Endangered plant and wildlife species which are found

within 50 miles of McClellan AFB are shown in Table E-1. Of

the 14 plant species listed, eight species occur within

25 miles of the base, but only two species are known to

occur within Sacramento County. These are Sacramento orcutt

grass (Orcuttia viscida), which occurs in the vicinity of
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Phoenix Field, and Boggs Lake hedge hyssop (Gratiola

heterosepala), which is found in the vicinity of Rio Linda

(9].

Only three listed wildlife species are expected to

occur within 25 miles of McClellan AFB: the bald eagle,

peregrine falcon, and giant garter snake (10]. According to

Craig and Gustafson [11], the nearest eagle nest sites are

near Lake Pillsbury (Mendocino County) and in the vicinity

of Chico (Butte County). However, juveniles or non-breeding

eagles occasionally pass through the Sacramento area.

Peregrine falcons regularly migrate through Sacramento

County, and it is possib.a some may reside there (11]. The

giant garter snake is confined to sloughs, marshes, and

other permanent freshwater areas, and its nearest known

location is in the major riverine systems and associated

wetlands south of Sacramento.

4. Environmental Stress

Most of the unimproved grassland areas on McClellan AFB

have been disturbed at one time or another; much of Magpie

Creek has been cleared of former riparian vegetation and

channelized, and some of the vernal pool areas have been

variously ditched or filled in. However, many of these

actions took place in the past, and the existing vegetation

growing on the unimproved areas of McClellan is generally

healthy, vigorous, and supporting the appropriate fauna.

Magpie Creek has been especially impacted due both to

its physical modification and the effluent from the "San

Six" County Wastewater Treatment Plant located above McClellan.

In 1977, a fish kill of 100 to 150 minnows took place in

Magpie Creek and was ultimately traced to high chlorine

residuals originating from the county treatment plant (this

problem has since been corrected).
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In regard to hazardous wastes, the use of persistent

and later non-persistent pesticides for mosquito control

onbase has undoubtedly affected the natural invertebrate

fauna of Magpie Creek and the vernal pools. This impact is

considered to be minor. There is no evident stress on biota

due to the use and disposal of hazardous wastes at McClellan

AFB.

I
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Appendix F

POTENTIAL PLANT SPECIES ON UNIMPROVED LANDS, McCLELLAN AFB

(From SALC, 1981) [12]

Family Common Name Scientific Name

Aceraceae Maple family

Box elder Acer negundo

Alismataceae Water plantain family

Water plantain Alisma plantago

Echinodorus Echinodorus cordifolius

-- -- Machaerocarpus 'californicum

Arrowhead Sagittaria latifolia

Arrowhead Sagittaria longiloba

Arrowhead Sagittaria montevidensis calycina

Amaranthaceae Amaranth family

Tumbling pigweed Amaranthus graecizans

Rough pigveed Amaran thus retroflexus

Amaryllidaceae Brodiaea Brodiaea spp.

Anacardiaceae Sumac family

Poison oak Toxicodendron diversiloba

Apiaceae Carrot family

Water hemlock Cicuta douglasii

Poison hemlock Conium maculatum

Rattlesnake weed Daucus pusillus

Sweet fennel Foeniculum vugr

Purple sanicle Sanicula bipinnatifida

Shepherd's needle Scandix pecten-veneris
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Family Common Name Scientific Name

Apocynaceae Dogbane family

Periwinkle Vincamao

Asteraceae Sunflower family

Blow-wives Achyrachaena mollis

Western ragweed Ambrosia psilostachya

California mugwort Artemesia douglasiana

Dog fennel Anthemis cotula

Purple aster Aster chilensis var. medius

Slender aster Aster exilis

Beggar's tick Bidens frondosa

Bur marigold - Bidens laevis

Brickle bush Brickcellia california

Tocalote Centaurea melitensis

Yellow star-thistle Centaurea solstitialis

Common spikeweed Centromadia pungens

Bull thistle Cirsium vulgare

Chicory Cichorium intybus

Horseweed Conyza canadensis

Cudweed Gnaphaliu chilense

Gum plant Grindelia camporum

Common sunflower Helianthus annuus

Fitch's spikeweed Hemizonia fitchii

Telegraph plant Heterotheca grandiflora

Tarweed Holocarpha virgata

Smooth cat's ear Hypochoeris glabra

Prickly lettuce Lactuca serriola

Tidy-tips Lia fremontii

Goldfields Baeria chrysostoma

Pineapple weed Matricaria matricarioides

Mike ??icropus californicus

Bristley oxtongue Picris echioides

Shrubby bitterweed Senecio douglasii

Common groundsel Senecio vulgaris

Milk thistle Silybum marianum
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Family Common Name Scientific Name

Asteraceae sow thistle Sonchus asper

(Continued) Dandelion Taraxacum officinale

Salsify Tragopogon porrifolius

Cockle bur Kanthium strumarium

Boraginaceae Borage family

Fiddleneck Amsinckia douglasiana

Popcorn flower Plagiobothrys nothofulvus

Brassicaceae Mustard family

Common yellow mustard Brassica campestris

Shepherd's purse Capsella bursa- astoris

Pepper grass Lepidiu nitidum

Wild radish Raphanus sativaus

Hedge mustard Sisymbrium officinale

Fringe pod Thysanocarpus curvipes

Caprifoliaceae Honeysuckle family

Blue elderberry Sambucus caerulea

Caryophyllaceae Pink family

Windmill pink Silene gallica

Ceratophyllaceae

Hornwort Ceratophyllum demersum

Chenopodiaceae

Lambsquarter Chenopodiuim album

Russian thistle Salsola kali

Convolvulaceae Morning glory family

Bindweed Convolvulus arvensis
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Family Common Nlame Scientific Name

Cyperaceae

Slough grass (sedges) Carex spp.

Tall umbrella sedge Cyperus eragrostis

Spike rush Eleocharis acicularis

Common tule Scirpus acutus

California bulrush Scirpus californicus

Alkali bulrush Scirpus robustus

Bulrush Scirpus flovialis

Bulrush Scirpus micronatus

D ipsacac eae

Wild teasel Dipsacus sylvestris

Equiset ac eae

Horsetail Equisetum hyemale

Euphorbiaceae Spurge family

Turkey mullein Eremocarpus setigerus

Petty spurge Euphorbia peplus

Spotted spurge E. supina

Fabaceae Pea family

wild licorice Glycyrrhiza lepidota

Sweet pea Lathyrus sp.

Lotus Lotus uliginosus

Spanish lotus L. purshianus

Deer weed L. scoparius

Dwarf lupine Lupinus bicolor

White lupine L. densiflorus

Bluebonnet L. succulentus

Bur clover Medicago hispida

White sweet clover Melilotus albus

Yellow sweet clover Melilotus indicus

Leather root Psoralea macrostachya

Black locust Robinia pseudo-acacia
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Family Common Name Scientific Name

Fabaceae Tomcat clover Trifolium tridentatus

(Continued) Winter vetch Vicia villosa

Spring vetch V. sativa

Fagaceae Black oak Quercus kelloggi

valley oak 2., lobata

Interior live oak 2. wislizenii

Geraniaceae Geranium family

Broad-leaf filaree Erodium botrys

Red-stem filaree E. circutarium

White-stem filaree E. moschatum

Cranesbill Geranium dissectum

Hydrocharitaceae Elodea Elodea spp.

Juncaceae

Baltic rush Juncus balticus

Soft rush Juncus effusus

Lamiaceae Mint family

Water horehound Lycopus americanus

Henbit Lamium amplexicaule

Common horehound Marrubium vulgare

Coyote mint Monardella villosa

Vinegar weed Trichostema lanceolatum

Lemnaceae

Duckweed Lemna minor

Lythraceae

Loosetrife Lythrum hussopifolia
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Family Common Name Scientific Name

Malvaceae Mallow family

Cheese weed Malva parviflora

Bull mallow M. nicaeensis

Alkalai mallow Sida nederacea

Mars ile ace ae

Clover fern Marsilea mucronata

Martyniaceae

Unicorn plant Proboscidea icuisianica

Najadaceae

Common water nymph Naja s qizadalupensis

Oleaceae

Oregon ash Fraxinus latifolia

Onagraceae Evening primrose family

Farewell-to-spring Clarkia purpurea

Clarkia Clarkia unguiculata

Willow herb Epilobium paniculatum

Yellow water weed Jussiaea californica

Water primrose Ludwigia peploides

Evening primrose Oenothera venusta

Papaveraceae Poppy family

California poppy Eschscholzia californica

Frying pans Eschscholzia lobbii

Cream cup Platystemon californicus

Plantaginacea Plantain family

Buckhorn plantain P. lanceolata

Common plantain Plantagomao
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Family Commnon Name Scientific Name

Plantanaceae Sycamore

Western sycamore Plantanus racemosa

Poaceae

Silver hair grass Aira spp.

Slender wild oats Avena barbata

Wild oats Avena fatua

Giant reed Arundo donax

Rattlesnake grass Briza minor

Rattlesnake chess Bromus brizaeformis

Soft chess Bromus mollis

Ripgut grass Bromus rigidis

Red brome Bromus rubens

Bermuda grass Cynodon dactylon

Dogtail grass Cynosurus echinatus

orchard grass Dactylis glomerata

Crabgrass Digitaria sanguinalis

Saltgrass Distichlis spicata

Watergrass Echinocloa crusgalli

Rye grass Elymus canadensis

Medusa head Elymus caput-medusae

Wild rye Elymus glaucus

Six-weeks fescue Festuca octoflora

Red fescue Festuca rubra

Harsh timothy Heliochloa schoenoides

Velvet grass Holcus lanatus

Wild barley Hordeum qlaucu

Foxtail barley Hordeum jubatu

Spangletop Leptchloa fascicularis

Italian rye grass Lolium multiflorum

Dallas grass Paspalum dilatum

Knot grass Paspalum distichum

Canary grass Phalaris california
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Family Common Name Scientific Name

Poaceae Timothy Phleum pratense

(Continued) Common reed Phragmites communis

Annual bluegrass Poa annua

Kentucky bluegrass Poa pratensis

Pine bluegrass Poa scabrella

Rabbitfoot grass Polypogon monspeliensis

Johnson grass Sorghum halepense

Polygonaceae Buckwheat family

Wild buckwheat Eriogonum gracile

Wire grass Polygonum aviculare

Lady's thumb P. persicaria

Curly dock Rumex crispus

Portulacaceae Purslane family

Red maids Calandrinia ciliata

Miner's lettuce Montia perfoliata

Common purslane Portulaca oleracea

Potamogetonaceae Potamogeton crispus

Pond weed Potamogeton diversifolius

Potamogeton pusillus

Potamogeton zosteriformis

Ranunculaceae Crowfoot family

California buttercup Ranunculus californicus

Larkspur Delphinium sp.

Rosaceae Rose family

Wild rose Rosa californica

California blackberry R. ursinus

Wild blackberry Rubus vit lfolius
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Family Common Name Scientific Name

Salicaceae Willow family

Fremont's cottonwood Populus fremontii

Willow Salix gpooddingii

Sand bar willow Salix hindsiana

Red willow Salix laevigata

Golden willow Salix lasiandra

Arroyo willow Salix lasiolepis

Salviniaceae

Azolla Azolla filiculoides

Scrophulariaceae Figwort family

Bacopa Bacopa eisenii

Bush monkey flower mimulus aurantiacus

Common monkey flower Mimulus guttatus

Mimulus tricolor Mimulus tricolor

Parentucellia Parentucellia viscose

Bush penstemon Penstemon brevifloras

Owl's clover Orthocarpus densiflora

Butter and eggs Orthocarpus erianthus

Corn speedwell Veronica arvensis

Common mullein Verbascum thapsus

Moth mullein Verbascum blattaria

Simarubaceae

Tree-of-heaven Ailanthus altissima

Solanaceae Nightshade family

Jimson weed Datura stramonium

Indian tobacco Nicotiana bigelovii

Black nightshade Solanum nigrum

Typhaceae Cattail family

Common cattail Typha latifolia
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Family Common Name Scientific Name

Urticaceae

Creek nettle Urtica holosericea

Verbenaceae

Garden lippia Lippia nodiflora

Blue vervain Verbena hastata

Vitaceae

Wild grape Vitis californica

Zannichelliaceae

Horned pond weed Zannichellia palustris

F - 10
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Appendix HI GEOLOGY

1. Physiography/Topography/Drainage

McClellan AFB and the offsite facilities are all located

in the Great Valley Physiographic Province as illustrated on

Figure 4. The Great Valley extends from Red Bluff in the

north, south approximately 400 miles to Bakersfield [14].

The valley averages 40 miles in width. The Sacramento and

the San Joaquin River Valleys together form the Great Valley

Physiographic Province [14]. In the McCle.lan area, the

Sacramento Valley is further subdivided into the American

Basin, the Yolo Basin, and alluvial plains of the Sacramento

River [14].

The American and Yolo Basins are referred to as flood

basins, since this is where overflow waters have deposited

generally fine-grained materials in the past. The alluvial

plains border the river channel and flood basins extending

almost to the valley boundaries. The valley is surrounded

by low b:'ls and terraces dissected by a number of stream

channels. Some of the hills such as the Dunnigan, Rumsey,

English, and Montezuma Hills attain elevations of 65 to

1,640 feet above the valley floor [14).

There are two prominent features of volcanic origin

located some distance north of McClellan AFB. These two

features outcrop through the alluvial materials of the

valley. One, Sutter Buttes, are remnants of an old volcano.

The other, Orland Buttes, are a ridge capped by volcanic

rock rising about 600 feet above the surrounding area [14].
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The principal physiographic features of the valley are

the river channels, flood .-ains, alluvial plains and fans,

and river flood plains. The Sacramento River flood plain

extends from Red Bluff to the San Joaquin Delta just south

of Sacramento. North of Colusa, the flood plain attains its

greatest width (approximately 8 miles). In the Red Bluff to

Colusa reach, a linear distance of about 75 miles, the

average flood-plain width is about 3.75 miles, and its

gradient is about 1.6 feet/mile. In this reach, much of the

river's bedload of gravel and sand is deposited, and the

suspended silt load is deposited on the broad flood plain.

The river course is sinuous, with many bends and meanders

(141.

Below Colusa, the river takes a more southeasterly

course, and the flood plain narrows except where it is

joined by the Feather and American Rivers. The American

River originates in the Sierra Nevada and flows past

McClellan AFB just to the south and joins the Sacramento

River just north of the downtown area of the City of

Sacramento [141.

Two distinct flood basins, the American and the Yolo,

occupy lands adjacent to the Sacramento flood plains in the

vicinity of McClellan AFB. These basins are broad, shallow

troughs lying between the natural levees and low alluvial

plains and fans on both sides of the valley. These basins

are typified by flat, poorly drained land which have teceived

flood waters as the natural levees were overtopped. Sediments

deposited in these basins are the fine-grained portion of

the suspended load; the soils are heavy-textured clay and

adobe types. A shallow water table is common, and conditions

are excellent for growing rice (141.

H- 2
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j McClellan AFB and the Lincoln site are located within

the alluvial plain. Camp Kohler, River Dock, and the McClellan

Storage Area are located within the flood plain. The Davis
site is located within the Yolo Basin.

The topography at McClellan is typical of an alluvial

plain that is relatively flat. As seen on Figure 5, elevations

range from 75 feet above mean sea level (mal) on the east

side of the base to approximately 50 feet above msl on the

west side. The flat plain is dissected slightly by tributaries

of the Sacramento and American Rivers. Magpie Creek is the

most prominent natural drainage feature at McClellan AFB.

This creek, modified somewhat by channelization, traverses

the base from east to west discharging to the Natomas East

Main Drainage Canal and ultimately to the Sacramento River

The natural drainage patterns at McClellan AFB have

been modified by construction of a series of storm drains

[171.

Runoff from streets and runways is directed into this

system and conveyed westward leaving the base through Magpie

or Arcade Creek. Figure 5 illustrates the general drainage

pattern at McClellan AFB [17].

2. Surface

McClellan AFB is located on alluvium deposited from the

flooding of the Sacramento and American Rivers. The materials

occurring at the surface are generally a sandy loam. The

surficial deposits are of Recent age [15]. Figure 6 illustrates

the areas distribution of surface deposits.

S H- 3



3. Subsurface

McClellan AFB is located within the Sacramento Valley,

which is a large northwest trending structural trough extending
from Red Bluff to the Sacramento-San Joaquin Delta, a distance
of approximately 150 miles [15]. This trough covers an area

of approximately 3.8 million acres. The valley is bounded on

the east by the Sierra Nevada and Cascade Ranges and on the
west by the Coast Range. Materials underlying the basin and

the adjacent mountains include Paleozoic and Mesozoic (70 to

400 million years ago) granitic, metamorphic, and marine
sediments [15]. As illustrated on Figure 7, the geologic
cross section taken in an east-west direction through the
basin, these so-called "basement rocks" occur at shallow
depths at the basin edge but are very deep near the center
[151. This basement complex is overlain by a thick sequence

of Eocene (34 million years ago) marine and continental
sedimentary rock which contains saline or brackish water.
These rocks are impermeable and form the bottom of the
basin, with no freshwater occurring below them [15].

Overlying the older sequence of Eocene and pre-Eocene
rocks is a series of continent deposits, non-marine in
origin, of post-Eocene age (younger than 34 million years),
which generally contain freshwater. These post-Eocene

sediments were deposited by streams flowing from the

surrounding mountains into the subsiding depositional trough.
This assemblage of predominantly sedimentary rocks also
includes volcanic mud flows, lava flows, and ash deposits
associated with the volcanism occurring in the middle to
late Tertiary period (1 to 70 million years ago). Sutters
Buttes, located approximately 45 miles north of McClellan
AFB, are prominent volcanic features which originated during

the late Tertiary period [14, 15].
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The post-Eocene deposits within the basin include
several formations which are important sources of ground
water. These include the lone, valley Springs, Mehrten
Laguna, Fair Oaks, Arroyo Seco Gravels, and Victor Formations,

as well as several unnamed alluvial deposits, principally
alluvial fans and flood-plain deposits [14, 15]. Figure 8
illustrates the thickness of post-Eocene deposits in the
area.I

Table H-l lists the geologic formations in the McClellan
AFB area and includes a brief description of the formations'

physical characteristics. Also listed in Table H-1 is a
description of the formation water-bearing characteristics.

The following discussions regarding the lithologic
units within Sacramento County and underlying McClellan AFB
are excerpted from Department of water Resources Bulletin
No. 118-3 entitled "Evaluation of Ground Water Resources:
Sacramento County," July 1974, [24].

The geologic formations of Sacramento County
have been divided into two groups: nonwater-
bearing and water-bearing. This division is
based on the ability of the formation to
yield significant quantities of water to
wells. As used in this report, water-bearing
materials are those that absorb, transmit,
and yield water readily to wells. Conversely,
nonwater-bearing materials are those from
which wells produce only limited quantities
of usable water or produce water that is of
unusable quality. In general, this division
also can be based on age, because the water-
bearing materials generally include formations
that are geologically young while the nonwater-
bearing group includes those that are older
than Tertiary.... Each unit is discussed in
some detail below.

H - 5



Mg 'U a SDS S'a

j~ VD 10.-SD

.' u -
.

.0 we~ ' DU

'ab g4 1
IS. 0 SD4 . S.

VE 0 0 U~S

Ou a. g. a- D

usm- SD. f u -4

.. . 0 a c
* ~ ~ ~ ~ ~ ' I~ ~ O D-S DDD

aaa

~ SD~~ - 600 .. SSD0S

SD b 3 DD u ~ D ~ l -ol

EU~ ~~~ 0aCDDIO D

.- .0 0 a U
A A .. a q-

SD 'Il SOS AU
-u io

u uS

SD (16

*Iw -Ia WO'U0.



uA

oI

44 0

XM 3,4 ad4a4

* --

Ia M

0 C,66

2 0

- ~~ off4 64

6 6 6

*am 
M60

~fl M~ -~u 44

U 64

A CA. a0 AO10

.444 CU

v u 6CWO

Zaal0 on to. -2 a

00~
6~64 6lk

- *00 AU 66 an.6UH



I

Nonwater-Bearing Rocks

Rock types of the nonwater-bearing series
are exposed only in the far eastern portion
of Sacramento County. These rock types also
underlie the more recent water-bearing
series at depths ranging from a few feet on
the east to over 1,500 feet in the central
and western parts of the County.

All of the rock types comprising the nonwater-
bearing series are consolidated and of low
permeability; most of them do not have
primary openings large enough to allow an
appreciable movement of ground water.
Ground water contained in these rock types
exists largely in secondary openings formed
by fractures, joints, shear zones, and
faults. The secondary openings provide
minimal storage space and avenues for move-
ment of ground water. This explains the
ability of rocks of this group to provide
small quantities of water to wells. Because
secondary openings are not present uniformly
in any given rock type, the ability of the
rock to yield water to wells is variable and
is dependent largely on local conditions.
The hydrologic importance of the rocks of
the nonwater-bearing series lies primarily
in their ability to yield small amounts of
ground water to springs, thus providing
perennial flow in many streams draining the
highlands that would otherwise be dry in
summer.

The quality of water contained in the nonwater-
bearing rocks often is poor. Nonwater-bearing
rocks of Cretaceous age are of marine origin
and consequently contain water that is of
connate origin, that is, deposited at the
time the sediments were laid down. As these
deposits were formed in a saline environment,
the connate water contained therein is also
highly saline.

Metamorphic Rocks

Metamorphic rocks are exposed in the north-
eastern part of Sacramento County from
Highway 16 (Jackson Road) east of the
Consumnes River north to the American River
at Folsom. These rocks are a part of the
basement complex and were formed prior to
the Nevadan Orogeny.
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I
The major portion of this metamorphic suite
of rocks is composed of amphibolite, green-
stone, and other meta-igneous rocks belonging
to the Logtown Ridge Formation of Carboniferous
age. Distinctive outcroppings of white
quartz, for which the community of White
Rock was named, occur as steeply dipping
veins up to 10 feet in thickness. Occurring
as discontinuous belts within the Logtown
Ridge Formation are beds of slate and shale
belonging to the Mariposa Formation of
Jurassic age. All of the metamorphic rocks
have been deformed into isoclinal folds and
now dip nearly verticially. Their strike is
roughly parallel to the axis of the Sierra
Nevada.
Because of the thin soil mantle, runoff from

precipitation is large and little or no
water infiltrates the ground. These rocks
yield little if any water to wells except in
a few areas such as fractured quartz veins.
Wells which tap fracture systems probably
yield only a few gallons per hour. The
quality of this ground water is expected to
be acceptable for most domestic purposes.

Granitic Rocks

Significant outcrops of granitic rocks occur
only north of the American River, in the
northeastern portion of Sacramento County.
Minor exposures of this rock type also occur
to the south near the Cosumnes River and
along Scott Road.

The granitic rocks are a portion of the
Sierran batholith which was emplaced during
late Jurrassic and early Cretaceous time.
These rocks range in composition from granite
to gabbro, with granodiorite and quartz
being the most common.

Yields of wells drilled into the granitic
rocks are generally meager. Wells tapping
the fracture systems may yield as little as
one gallon per minute. Shallow wells drilled
into areas of decomposed granite may expect
only a few gallons per minute as an average
yield. The quality of water derived from
the fractures systems and from the decomposed
granite generally is good to excellent.
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Marine Sediments

There are only two areas of outcrop of marine
sediments in Sacramento County. One is to
the northwest of Folsom, in the vicinity of
the intersection of Greenback Lane and
Auburn-Folsom Road. The other is along
Scott Road, north of Carson Creek.

At the Folsom location, the marine sediments
are composed of fairly soft brown sandstone
containing abundant mollusks and pelecypods,
which indicate a Cretaceous age. The sediments
here appear to have a stratigraphic thickness
of about 50 feet and rest on an eroded surface
of granitic rocks. They are overlain by
volcanic sediments of Miocene age, indicating
that this exposure is but an erosional remnant
of a much thicker section of sediments at this
location. The sediments along Scott Road
are of similar lithology and also contain
abundant fossils. They unconformably overlie
the metamorphic rocks and are in turn overlain
by Eocene sediments.

These marine sediments represent portions of
the eastern edge of a Cretaceous wedge of
sediments. To the west these sediments dip
beneath the floor of the Great Valley and
thicken appreciably. They attain thicknesses
of upwards of 12,000 feet where they are
exposed to the west in the Coast Ranges.

Although the Cretaceous sediments are somewhat
permeable, wells tapping them would be
expected to yield saline water. Exceptions
may occur in areas of outcrop where flushing
has removed the saline water and replaced it
with fresh water derived from precipitation
and runoff. In such limited areas these
sediments may be expected to yield small
quantities of fair to good quality ground
water, suitable for most domestic purposes.

Water-Bearing Rocks

The formations comprising the water-bearing
sequence range in age from Eocene to Holocene,
and in lithology from sandstone to clay and
conglomerate. The mode of origin is as
varied as the lithology, as the sequence
includes sediments of subaqueous and subaerial
deposition as well as those of volcanic
origin. Most, if not all of these water-
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bearing units yield moderate to copious
quantities of water of good to excellent
quality. Exceptions are certain beds which
yield brackish water or water locally degraded
by deleterious minerals. Also an exception
are the massive volcanic beds which more
closely resemble a nonwater-bearing rock due
to their extremely low permeability.

Ione Formation

The Ione Formation is divisible into three
distinct members, only the upper two of
which are exposed in Sacramento County. The
uppermost member of the formation is composed
principally of a uniformly graded, medium to
coarse-grained quartz sandstone. This
sandstone, which ranges from soft to very
hard, diagnostically contains abundant
flakes of white anauxite, a micaceous clay
produce derived from the weathering of
Sierran graodiorite. Included with the
sandstone, which is not everywhere present,
are discontinuous lentils of white milky
quartz. Stratigraphically, below the sandstone
is a thick bed of white clay of ceramic
quality. Like the sandstone, anauxite is
abundant, indicating deposition in quiet
water. In some areas this clay has been
stained red to yellow. Where the staining
is intense, the clay has become iron cemented
and is present as ocher. The staining is
derived from the precipitation of limonite
from ground water moving from areas of
deeply weathered bedrock. The deeply
weathered areas were probably once extensive
swamps and bogs which existed in a subtropical
climate.

Although not exposed on the surface in
Sacramento County, the Ione Formation also
contains a thick lower member composed of
blue to gray clay and occasional seams of
brown coal and lignite. At the base of the
formation is reported to be a zone of gravel
composed of quartz and metamorphic fragments.

Valley Springs Formation

The Valley Springs Formation typically
exhibits a somewhat greenish cast to the
clayey members. This, in addition to the
presence of acidic volcanic ejecta, serves
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to distinguish it from the underlying
nonvolcanic Ione Formation and the overlying
basic volcanic units. The formation typically
contains varying amounts of rhyolite ash,
vitreous tuff, quartz sand containing abundant
glass shards, and pale colored beds of ashy
clay. Frequently sediments of the formation
contain fragments of pumice, some of which
may be as much as one-quarter inch in diameter.

Mehrten Formation

The Mehrten Formation is divisible into two
strikingly different units. One is a sedi-
mentary unit composed of gray to black
andesitic sands reported by well drille-s as
"black sand" and interbedded blue to brown
clay. The other is a hard, gray tuff-breccia
reported by well drillers as "lava".

The black sands generally are fairly soft
and are well sorted. They were formed as
fluvial deposits having been derived from
andesitic detritus washed down the slopes of
the mountains. Frequently laminated, the
beds of black sand are commonly about five
feet thick, although beds up to twenty feet
or more have been reported. Where exposed
in road cuts, these beds exhibit cross-bedding
and foreset bedding, indicating a beach or
deltaic mode of origin. Pebbles and cobbles
of hard andesite are common along certain
horizons. These fragments are well rounded
and are locally spoken of as "fossilized
goose eggs".

Associated with the black sands are lenticular
beds of stream gravel containing andesitic
cobbles and boulders up to several feet in
diameter. Also associated with the sands
are beds of brown to blue clay and silt.

Near the base of the Mehrten Formation is a
fairly thick bed, or series of beds, of hard
gray sandstone. This sandstone is not over
25 feet thick and is even grained, being
composed of quartz and dark minerals. The
gray cast is given by grain coatings of
authigenic montmorillonoid, a translucent
fibrous clay. The clay coating has
precipitated from solutions permeating the
sandstone and probably was derived from the
solution of andesitic rock fragments contained
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in parts of the sedimentary mass. Associated
with the gray sandstone are thin, irregular
beds of subaqueous laminated tuff which was
deposited in bodies of quiet water. Some of
the tuffaceous material was probably derived
by reworking of the underlying Valley Springs
tuffs.

The second major unit of the Mehrten Formation
is the tuff-breccia. This rock is very
dense and hard. It is composed of angular
pieces and blocks of black, gray, and red
fine-grained to porphyritic andesite which
range from less than an inch to over several
feet in diameter. The fragments are contained
in a highly cemented ground mass composed of
andesite lapilli and tan to gray ash.

The tuff-breccia was derived from andesitic
eruptions to the east in the Sierra Nevada.
During these eruptions, great quantities of
highly mobile ash flowed down the then
existing stream channels. In moving westward
the ash picked up blocks of andesite debris
which was incorporated into the mass.
Moving into the valley, the mass spread out
over the westward sloping plains and solidified
as a pavement of hard, concrete-like rock
which ranged from only a few feet to over
30 feet in thickness.

Flow patterns are readily evident where the
upper surface of the tuff-breccia is now
exposed. On this surface soil cover is
scant or nonexistent, with the blocks of
andesite usually standing out in bold relief
giving the appearance of a boulder-strewn
field. Because of the nature of the rocky
surface, runoff from precipitation is nearly
100 percent. The only infiltration is along
thin vertical fractures which developed
normal to the direction of flow.

The presence of the flat-lying beds of
tuff-breccia gives rise to the many "haystack"
hills or mesas commonly found in the eastern
part of the County. The table lands, which
have only a thin soil cover supporting
annual grasses, have relatively steep sides
composed of the underlying softer sediments.
Intervening swale areas frequently contain a
pavement of tuli-breccia representing an
earlier episode of volcanism.
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Laguna Formation

The Laguna Formation is strikingly different
from the underlying Mehrten Formation.
Whereas the Mehrten Formation is andesitic
in character and generally dark colored, the
Laguna Formation is nonvolcanic and generally
is a tan to brown in color. It is composed
of a heterogeneous assemblage of beds of
silt, clay, and sand with lenticles of
gravel deposited on westward sloping flood-
plains by meandering, sluggish streams.
Some of the sands are clean and well sorted;
conversely, some of the gravels are extremely
silty and poorly sorted.

The mineralogy of the particles in the
Laguna Formation is decidedly granitic.
Flakes of mica are locally abundant and
serve as a distinguishing characteristic of
much of the formation. The gravels are
mostly from granitic and metamorphic rocks;
little or no volcanics are present.

The nature of the sediments of the Laguna is
locally variable. For example, in one area
the formation consists of compact silt,
clay, and lenses of poorly softed gravel,
sand, and silt. In other areas the Laguna
contains sand with only a few interbeds of
clay and silt.

Fair Oaks Formation

The Fair Oaks Formation is composed of
poorly bedded silts, clays, and sand with
occasional lenses of gravel. The sediments
bear a strong resemblance to those of the
Laguna Formation. A diagnostic feature of
the Fair Oaks appears to be numerous beds of
white to gray-white tuff and tuffaceous
silts. These beds are up to one foot thick
and are exposed in road cuts throughout the
area of outcrop. No beds of a similar
nature have been noted in the exposures of
the Laguna Formation. Beds of this type
appear to be a distinguishing feature of the
Fair Oaks Formation.

Arroyo Seco Gravels

The Arroyo Seco Gravels are composed of
discontinuous beds and lentils of stream
laid detritus. This material was deposited
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as a pediment, or constructional plain, by
many rivers and streams of greater competence
which drained the Sierra Nevada during the
middle and latter parts of the Pleistocene
epoch.

The Arroyo Seco is easily distinguished from
the underlying materials by the coarseness
of the particles and the red color of the
iron oxide cement. The Arroyo Seco is made
up of well rounded pebbles and cobbles of
dark colored metamorphic rocks (about
40 percent of total), weathered Mehrten
andesite (about 30 percent of total) with
lesser amounts of white quartz, dark chert,
and other rocks. Occasional fragments of
granitic rocks weathered to grus also occur.
All of these rock fragments are contained in
a matrix of iron-cemented granitic sand and
clay.

Gravels of Uncertain Age

Small areas of Gravels of Uncertain Age
occur capping hilltops east of Folsom and at
other localities in the eastern part of
Sacramento County. These gravels are
similar to the Arroyo Seco gravels, and in
fact may be related to them. As no
diagnostic evidence has been developed that
definitely links them to any other gravel
deposit in Sacramento County, they are
termed as being of uncertain age.

Because these gravels are perched above the
surrounding lowlands, they are considered as
being nearly devoid of ground water. Thus,
as they have no hydraulic connection with
any water-bearing unit, they are of little
importance to ground water in Sacramento
County.

Victor Formation

The Victor Formation is composed of interbedded
granitic sand, silt, and clay with lenses of
metamorphic channel gravels. The lithology
bears a striking similarity to that in the
Laguna and Fair Oaks Formations, making it
nearly impossible to differentiate the
formations on the basis of well log data.
The lithology of the Victor is heterogeneous
and laterally and vertically discontinuous,
indicating a fluviatile environment. The
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apparent extreme variability of grain size
also is the result of many intricately
braided stream channels. For this reason it
is usually not possible to correlate from
well to well, even though well spacing may
be as close as 1,000 feet.

Well log data indicate that the grain size
in the Victor Formation tends to decrease
toward the west. The percentage of reduced
clay also increases toward the west, suggesting
a mode of deposition in a shallow body of
water.

The surface soils of the Victor Formation
diagnostically contain a layer of hardpan.
The occasional stringers of gravel contain
an average of 80 percent dark metamorphic
gravels and less than 5 percent each of
quartzite, light metamorphics, dark igneous,
and chert.

Alluvial Sequence

The alluvial sequence, of Holocene age, is
divisible into six separate units. The
various units occur along present stream
channels and also underlie the islands of
the Sacramento-San Joaquin Delta. Certain
alluvial units also occur in other areas of
recent sedimentation such as the American
Basin. Each of these units is briefly
described below.

Floodplain Deposits. Unconsolidated deposits
of clay, sand, and silt occur as floodplain
deposits adjacent to the Sacramento River.
The deposits were formed from winter overwash
of the river and are part of the natural
sedimentation taking place in the Sacramento
Valley. These deposits overlie sediments of
the Victor Formation and are at most about
50 feet thick.

Basin Deposits. Basin deposits, consisting
of unconsolidated beds of clay, occur under
the American Basin and at other localities
in the western part of Sacramento County.
The deposits were formed in local sink areas
and represent the finest grained materials
deposited from winter overwash. The deposits
interfinger with the floodplain deposits;
they overlie the Victor Formation.
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Muck and Peat. Deposits of muck, peat, and
related organic clay occur in nearly all of
the islands of the Sacramento-San Joaquin
Delta. Although containing a moisture
content upwards of 200 percent, the deposits
are of very low permeability. They were
formed in backwater areas at or near sea
level and represent an accumulation of
tules, reeds, and other vegetative matter.
The deposits commonly overlie the victor
Formation. Near the central part of the
Delta they may overlie river deposits or
other alluvial materials of varying
permeability.

Sand Deposits. Isolated deposits of aeclian
sand occur troughout the Delta area. These
deposits are composed of wind-blown river
sand that is heaped into small dunes. The
deposits are usually underlain by alluvial
or organic sediments. They are highly
permeable and provide infiltration areas for
precipitation.

Stream Channel Deposits. Deposits of
unconsolidated sand adgravel occur as
streambed deposits and point bar deposits.
The deposits overlie those of the Victor
Formation, as well as other alluvial materials.
Being generally very permeable, the deposits
afford large areas for infiltration of
surface water to the ground water body.

Valley Alluvium. Stringers of valley alluvium
extend along the many westward draining
stream courses. These materials, such as
found along the Cosumnes River and along Dry
Creek, consist of unconsolidated deposits of
sand, silt, clay, and occasional lenses of
water-worn gravel. Permeabilities vary from
fairly high to low, and in certain areas the
valley alluvium acts as an important recharge
area for percolating surface water to enter
the ground water body.

4. soil

Most of the soil cover at McClellan AFB

to a depth of approximately 4 feet consists
of a sandy loam. This soil type, referred
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to as San Joaquin sandy loam, undulating, is

described as follows in a soil survey prepared

by the U.S. Department of Agriculture [13].

San Joaquin sandy loam, undulating (3-8 percent
slopes) (Sh).--This soil occurs on gentle
slopes cut by many small drainageways. The
profile is essentially the same as that of
San Joaquin sandy loam, very gently undulating.

The old valley plain this soil occupies is
crossed by numerous small entrenched drainage-
ways that increase the unevenness of the
relief. The microrelief is somewhat hummocky
and characterized by many small mounds that
rise 12 to 20 inches above the adjacent
depressions. These mounds are neither so
regular nor so well-developed as those of
San Joaquin soils farther south, as they
have a distinct hogwallow microrelief.

The surface soil ranges from 4 to 14 inches
deep and averages about 6 inches. It is a
light-brown or reddish-brown strongly to
medium acid sandy loam (pH 5.0 to 6.) that
contains many fine roots, puddles easily,
and dries out moderately hard.

The upper subsoil extends to depths of 12 to
30 inches; it is a reddish-brown loam or
light clay loam that contains more pores
than the surface soil but fewer roots. It
may be slightly mottled with rust-brown iron
stains and have some buckshotlike iron
pellets in the lower part. The pH, which is
slightly higher than for the surface soil,
increases somewhat with depth. The deeper
subsoil is reddish-brown or brown, compact
clay. This material has a prismatic or
cubical structure when dry, and the aggregates
are heavily coated with colloidal stainings.
Many small buckshotlike iron pellets occur
in this layer. The color becomes increasingly
more grayish with depth; and, in some places
immediately above the impervious hardpan, it
is olive gray. The reaction is neutral or
slightly basic, and a little segregated lime
may occur as thin seams just above the
hardpan.
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The hardpan may be 15 to 42 inches below the
surface but is usually between 20 and 24 inches.
This material is harder in the upper part
than below, and is inclined to be platy.
Manganese stains occur along seams and
cracks, and some lime may be present. The
lower part of the hardpan is stratified,
softly consolidated material very similar to
the parent material of the Whitney or Pentz
soils.

The soil is used mainly for dry-farmed grain
and poultry raising. Most of the poultry
feed is grown elsewhere, although some local
grain is used in ready-mixed feeds, and many
poultry farms have small acreages of Ladino
clover adjoining their poultry houses.
North of North Sacramento large areas of
this soil are divided up into 1/2- to 3-acre
tracts, which people employed in Sacramento
use for homesites and for small family
gardens, a few fruit trees, some poultry,
and occasionally a cow. Under these
conditions yields are variable but usually
fairly low, because the farms are not operated
as efficiently as commercial farms or poultry
plants. The grain yields are similar to
those obtained on San Joaquin sandy loam,
very gently undulating. Erosion of this
soil is slight, except for a few places
where some gullying occurs near
drainageways.

This soil type was derived from old mixed alluvium and

has a light-brown or reddish-brown acid surface soil which

is moderately hard when dry. The subsoil is generally brown

or reddish-brown neutral clay over hardpan. The surface

soil is moderately permeable, but the subsoil has a very low

permeability. Surface runoff from this soil is slow to

medium, and the water table is low. The soil has a low

available water holding capacity and a slight erosion hazard.

These soils are low in natural fertility [13, 14].

These soil types cover all of McClellan AFB with
the exception of one small area in the vicinity of Gates 2

and 3. This area, consisting of approximately 2 acres, is
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covered with a sandy loam also referred to as the Whitney

fine sandy loam, rolling and hilly, described by the U.S.
Department of Agriculture as follows [13]:

Whitney fine sandy loam, rolling and hilly
(8-25 percent slopes) (wd).--The surface
soil is light-brown or nearly reddish-brown,
friable fine sandy loam with a strongly to
slightly acid reaction (pH 5.0 to 6.5). The
color varies considerably but is dominantly
more brownish on the knolls and crests of
small ridges and more reddish on the slopes.

The subsoil, at depths of 6 to 24 inches, is
slightly redder and of similar or slightly
finer texture. The reaction is about the
same as for the surface soil or slightly
less acid (pH 5.5 to 7.0). At a depth of 25
to 35 inches, the subsoil may rest abruptly
on softly consolidated pale-brown, grayish-
brown, or light brownish-gray stratified
sedimentary deposits of sand and clay. In
places a layer of brown or reddish-brown
clay or sandy clay, which is plastic and
sticky when wet, lies directly above the
bedrock. This clay or sandy clay layer
probably represents a zone of finer textured
stratified weathered bedrock.

slopes are short, and the bedding planes of
the bedrock are nearly horizontal. The
material appears to have been originally a
nearly flat plain with a gentle westward
slope into which drainageways have cut in a
dendritic pattern.

The original cover was mostly grasses and
oaks up to about 2 feet in diameter. only a
few small virgin areas remain in woodlots,
and most of the soil has been cleared and
farmed for some time. Good stands of annual
grasses and other pasture plants are produced.
Grain, mostly dry-farmed wheat, is the
principal crop near Antelope. Summer fallowing
is usual. The Fair Oaks, Carmichael, Citrus
Heights, and Orangevale districts have been
subdivided into 1- to 20-acre residential
and garden areas, the owners of which derive
part of their income from work in Sacramento
or in the railroad shops and yards at
Roseville (in Placer County).
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Citrus fruits, deciduous fruits, grapes,
berries, vegetables, and some Ladino clover
are grown. Many farmers raise some chickens,
a cow or two, tend a small orchard made up
of a number of kinds of fruit trees, some
Ladino clover or Sudangrass, and some grapes,
olives, and almonds. Under such part-time
farming, proper care cannot be given to
trees or vines, and yields are usually low
and of inferior quality. olives and almonds
do better than other orchard crops. citrus
fruits are often injured by frosts, which
make their culture economically uncertain.

This soil is fairly erosive. clean-cultivated
fields and some fallow land and grain fields
show considerable evidence of erosion.
Pastures or orchards protected by cover
crops or a good growth of weeds during the
rainy season are very little eroded. No
erosion control measures other than cropping
systems were in evidence during the survey.

This soil type developed from light or reddish-colored,

softly consolidated clayey or sandy sedimentary rock. The
surface soil is light-brown or reddish-brown, slightly to
strongly acid, and quite friable. The subsoil is slightly
redder than the surface soil and in places finer in texture.

soil permeability of both the surface and subsoils is moderate.
Runoff from this soil type is medium to rapid, and the water

table is low. The soil has a moderate available water
holding capacity and erosion hazard. Natural fertility is
also moderate [13, 14].

S. Ground Water

Most rocks and sediments contain numerous open spaces
or voids, in which water may be stored and through which
water can move. Water that occurs in these voids is called

subsurface water and that part of the subsurface water in
voids completely saturated with water is called ground
water. Fresh ground water occurs at McClellan and the
surrounding area in a wide variety of geologic materials
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within the post-Eocene (younger than 34 million years)
continental deposits beneath the Sacramento Valley. Figure 8
illustrates the approximate thickness of these post-Eocene
deposits which contain freshwater [24]. Most of the ground
water available for development is stored and moves through
sand or sand and gravel strata deposited by streams flowing

into and through the Valley [14, 151. Figure 9 illustrates
the elevation of the base of freshwater in the vicinity of
McClellan AFB.

These streams, flowing from the upland areas in the
Sierra Nevada, have transported the products of weathering
and erosion to the Valley. These products of erosion carried
by streams include visible rock particles, as well as dissolved

minerals. The deposition of coarser materials, such as sand

and gravel has occurred along the stream channels and throughout
their existence streams have wandered across the valley
floor in response to varying geologic and hydrologic condi-
tions (14, 15).

In the McClellan area groundwater occurs under three
different conditions, i.e., confined, unconfined, and perched
[14]. A confined aquifer is one in which groundwater is
held under pressure by overlying and underlying beds of very

low or no permeability. This type of aquifer is also referred
to as an artesian aquifer. Confined aquifers are classified

as leaky or nonleaky depending upon whether the confining
beds allow some or no water to pass through. Water levels
in artesian aquifers rise above the top of the aquifer and
in some cases above land surface resulting in a flowing
well.

An unconfined aquifer is one in which ground water
possesses a free surface open to the atmosphere. The upper
surface of ground water under this condition is called the
water table. Changes in the stage of the water table
correspond to changes in thickness of the aquifer.
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A perched condition occurs when ground water is held

above the regional water table by an impermeable layer

separating from the saturated materials below.

The direction and rate of ground-water movement within

an aquifer is dependent on permeability elevation head,

hydraulic gradient, as well as structural barriers. Under

natural conditions, that is no removal of water by pumping,

ground water in the McClellan area moved from a potentiometric

high near Folsom westward toward Sacramento where flow then

paralleled the Sacramento River. Figure 10 illustrates the

potentiometric surface in 1912, a time when ground-water

withdrawls were very low [24]. This illustration can be

interpreted as a baseline, natural groundwater condition, as

if no pumping were taking place. From this illustration it

is clear the flow is from the Sierra Nevada to the river.

The Sacramento River is receiving ground water as part of

its base flow [24).

Potentiometric maps prepared at a later date show the

influence ground-water withdrawals have on the aquifer.

Figure 11 illustrates the potentiometric surface during the

spring of 1968 [14]. From this illustration, it can be seen

that ground-water flow in the McClellan area is influenced

by centers of pumping located northwest and southwest of

McClellan AFB. The regional flow within the aquifer has

probably remained the same but local variations in flow
paths have undoubtedly occurred. Also of significance, the

Sacramento River no longer receives but discharges water to

the aquifers becoming a source of recharge. Figure 12

illustrates a potentiometric map prepared in spring of 1971

which illustrates the same features as did the 1968 map

[24].
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Comparing Figures 10 and 11 with Figure 12, an important

point is clear. In 1912, or prior to any significant ground-

water pumpage, the elevation of the ground water at McClellan

stood at approximately 30 feet above msl. The ground elevation

at McClellan AFB is approximately 75 feet msl. Therefore,

depth to water level was approximately 45 feet below land

surface in 1912 [14, 24].

Currently, the County of Sacramento obtains approximately

one-half of its water supply from wells. McClellan AFB

provides all of its water supply from ground water. In

addition Arcade Water District and Rio Linda Water District

use ground water [25]. As a result of this increase in

ground-water use, the potentiometric surface at McClellan

AFB stands at approximately 15 feet below msl. Wi th a

ground elevation of approximately 75 feet above msl, the

present depth to water level is approximately 90 feet below

land surf ace. This represents a 45-foot decline in the

water level at McClellan AFB during a 69-year period.

Ground-water level changes have been dramatically

influenced by pumpage. In addition, ground-water levels

fluctuate annually in response to recharge from stream

percolation, infiltration from rainfall, and applied

irrigation water. Levels are usually highest in the spring

and lowest in the fall. The influence of ground-water

withdrawals on water levels is of the greatest significance

[14, 15, 24]1.

At McClellan AFB ground water probably occurs under the

three conditions described above, i.e., confined, unconfined,

and perched. The unconfined and perched occurrence are

unimportant to water supply but of some significance with

regard to pollutant migration. The surface soils and sedi-

ments to a depth of approximately 75 feet below land surface

(bls) consisting of dense interbedded sand, silt, and clay
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with lenses of metamorphic channel gravel are part of the

Victor Formation described above, in Section 3, Subsurface.

This formation is moderately permeable throughout and highly

permeable where old stream channels are encountered. Generally,

it yields little water except where old channels are present.

Some domestic and shallow irrigation wells are completed

within this formation [14, 15].

Water supply wells are completed within the deeper

strata and generally withdraw water from the Fair Oaks and

Mehrten Formations also described above [14]. Wells tapping

the Fair Oaks Formation have had reported yields up to

3,500 gpm with a drawdown of approximately 30 feet. The

wells at McClellan are generally completed such that they

withdraw water from the bottom of the Fair Oaks and top of

the Mehrten Formations [19, 20, 21, 22, 23]. Figure 13

illustrates the location of water supply wells at McClellan

AFB. The yields reported for wells completed in both the

Fair Oaks and Mehrten Formations are generally in the same

range as wells completed in the Fair Oaks Formation only

[15]. Figures 14 through 19 illustrate geologic logs and

construction details of wells at McClellan AFB, Lincoln, and

River Dock sites.

Aquifer transmissivity for the water producing portions

of the aquifers in the vicinity of McClellan AFB are estimated

in the range of 8,700 to 34,800 ft2/day [24]. Transmissivity

is a measure of the ability of the aquifer to transmit

water. The storage coefficient within the study area ranges

from 0.06 to 0.09 [24]. The storage coefficient is the

volume of water a aquifer releases from or takes into storage

per unit surface area of the aquifer per unit change in

head.
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The source of water recharging the formations at McClellan

AFB is precipitation either directly as rainfall or indirectly

as snow melt. There are three methods whereby water falling

as precipitation finally enters the aquifer as recharge.

one, water flowing in streams from the Sierra Nevada carrying

runoff from rainfall and snow melt will percolate through

the stream bed into the aquifer. Two, rainfall falling

directly on the surface will infiltrate through permeable

soils to the aquifer. And three, deep percolation of water

supplied for irrigation.

Infiltration through stream channels, particularly the

American River is the most significant method of recharge in

the McClellan area [14, 15]. The major recharge areas lie

adjacent to major streams like the Sacramento and American

Rivers as they enter the basin around its margin and through

the streambed [14, 15]. In the margin areas, as the stream

flows from the rugged Sierra Nevada under a high gradient it

is able to carry in suspension fairly coarse materials such

as sand and gravel. As the stream enters the flat valley,

its gradient and therefore velocity, is reduced significantly.

The stream is no longer able to transport the coarser

materials due to the decrease in velocity and deposition of

these materials occur. Coarse material is still carried

downstream as bedload but much is deposited at the valley

margin. The coarse material carried as bedload and that

deposited at the valley margins is very permeable and acts

as a major conduit to recharge the deeper aquifers. The

fact that recharge occurs at the valley margins is illustrated

clearly by Figure 10 which depicts a potentiometric high in

the vicinity of Folsom, indicating recharge [24]. Figures 11

and 12 illustrate the effects of recharge from the Sacramento

River [14, 24].
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only in thosr! areas with sufficiently permeable soil is

direct recharge either by irrigation or rainfall an important

source of recharge. Soils containing hardpan as at McClellan

AFB severely restrict downward movement of water. Clayey

soils and clayey strata occurring within the Victor and Fair

Oaks Formations also impede direct recharge.

Ground water is discharged from the aquifer system

primarily by pumpage. Some water is lost by evapotranspiration

and some by discharge to streams, however, loss by pumpage

is by far the most significant.

Ground-water quality in the McClellan AFB vicinity is

excellent for irrigation and domestic use [14, 15, 16, 24].

The chemical characteristics of this ground water is reflective

of its origin, having been derived by recharge from streams

draining the crystalline and metamorphic rock areas to the

east. Its character is generally calcium, magnesium, and

calcium-sodium bicarbonate. In Sacramento County, fresh

ground water ranges in thickness from several hundred feet

near the eastern portion of the county to an estimated

2,000 feet near the Sacramento River. As illustrated on

Figure 9, discussed above, the estimated base of freshwater

is approximately 1,400 feet below sea level, therefore, the

thickness of freshwater at McClellan AFB is approximately

1,385 feet (141.

McClellan AFB and the offsite installations obtain all
of their potable water from wells completed into the Fair

Oaks and Mehrten Formations described above. The wells

range in depth from 298 to 785 feet and are screened/ gravel

pack construction. Table H-2 lists the wells at McClellan

AFB as well as construction and operatio...l details. Figures 14

through 19 illustrate well construction details and geologic

logs for five of the ten water supply wells at McClellan

AFB. Figure 18 and 19 illustrate the same information for

the Lincoln and River Dock sites, respectively.
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6. Geologic Aspects of Potential Migration

At McClellan AFB, there are several geologic factors

which affect the potential for migration of pollutants

offbase.

The base has relatively low relief and therefore runoff

rates are also fairly low. This factor affects the infiltration

rate causing it to be fairly high. The upper soils are

fairly permeable down to the hardpan. The hardpan, a clayey

layer is fairly impermeable; however, below the hardpan

soils become fairly permeable again. In those areas where

the hardpan has been breached, infiltration into the underlying

strata is increased. The production zone for water supply

wells begins at approximately 100 feet below land surface.

The strata occurring above the production zone consist of

alternating layers of sand, silt, and clay of varying

permeability. In those areas where the upper strata is

predominantly sand with some clay and silt the leakage rates

to the production zone is increased.

In the vicinity of production wells the drawdown at the

pumped well results in the highest head differential between

the upper strata (possible source of contamination) and the

production zone. The driving force, therefore, between the

upper strata and the production zone is highest in the

vicinity of the production wells. Two pollutant paths are

possible whereby contamination occurring in the upper strata

could enter tile production zone.

The first is infiltration and leakage through the upper

strata into the production zone. This is especially critical

where the overlying strata are permeable due to a lack of

clay and where the hardpan has been breached. Another

contributing factor to this method of pollutant travel is

screening of shallow, permeable zones in the production
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zone. In some of the production wells, perforation begins

as shallow as 100 feet (Well No. 2). Th.-' upper or first

permeable zone is the first strata to be contaminated and

may be the only contaminated zone. Wells which tap these

shallower zones and occur in areas where contamination

potential is high are more likely to be contaminated by

surface sources.

The second contamination path is vertical movement of

pollutants from a shallow source which has moved horizontally

through the upper strata down the annular space between the

casings or casing and hole. This is a common source of

pollution and is related to past well construction practices

whereby no seal or an inadequate seal is provided for.

Pollution of an old abandoned well, No. 7, if improperly

plugged could be a continuing conduit from some surfacial

source to the production zone.

A third probability for pollution migration is a combin-

ation of the two methods listed above. That is, contaminants

could infiltrate and leak into the shallowest production

zone such as the 100 to 112 foot strata screened in well

No. 2. Once this zone is contaminated pollutants could

travel horizontally to Production Well No. 2 or others

producing from this strata, and move vertically down the

well gravel pack into lower producing zones thus

contaminating them also.

Another contributing factor to the movement of pollutants

horizontally is increased pumpage for water. The travel

time of a particular pollutant once in the production zone

is dependent on the permeability of the strata, and the

hydraulic gradient. As pumping from a particular area such

as the city wells located southwest of the base or irrigation
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I wells located northwest of the base increases, the hydraulic
gradient also increase toward the center of pumping. The

I higher the gradient the less the travel time of a pollutant.
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Appendix I
INDUSTRIAL OPERATIONS SUMMARY

Building Location Industrial Activities

7 Power Plant

22 Civil Engineering Paint Shop

26 Service Station

240 Non-Destructive Inspection Lab

243 A Pneudraulic Repair Shop

243 B Preventive Maintenance shop

243 C Magnetic Penetrant Unit

243 D Parts Cleaning Unit

243 E Plastics Shop

243 F Steam Cleaning Shop. Generator Repair Shop

243 G Plating Shop

250 M-N Instrument Repair Shop

251 Instrument Repair Shop

252 Instrument Repair Shop

262 B Power Plant

310 Special Equipment Repair Center

326 Entomology Unit Storage Area

336 -Base Photo Lab

351 Preventive Maintenance Shop

355 A and B Hydraulic Pump/Motor Repair Shop

355 B Battery ShopI360 Hydraulic Pump House

j362 A Storage Area

368 Physical Sciences Lab

369 Storage Building



Building Location Industrial Activities

373 Preventive Maintenance Storage Shed

375 Chemical Storage

378 Chemical Storage

375 F-ill Chemical Deseal and Depaint Washrack

405 General Purpose Repair Shop

411 General Purpose Repair Shop

412 Locomotive Shelter

431 Engine Test Cells

440 Transformer Repair Shop

443 Hydrostatics Test Shop

473 Preventive Maintenance Shop, Paint Shop,
and Storage Area

478 Solvent Recovery Stills

611 Electronics Repair Shop Storage Area

615 Oil and Paint Storage

624 C and D PCB Storage Area

626 Storage Area

628 1155th Central Laboratory

629 1155th Laboratory Storage Area

636 Fire Department Chemical Storage

640 Electronics Repair Shop

655 Radar Van Repair Shop, PCB Storage

656 Service Station

658 Depaint Washrack

666 Hazardous Waste Storage Area

-2
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Building Location Industrial Activities

677 Precision Equipment Measurement Lab

685 Generator Cleaning and Heavy Equipment Shop

692 Aircraft Paint Hangar

694 Paint Storage Area

781 Primary Base Storage Warehouse

786 A Hazardous material Storage Area

786 D Hazardous Cargo Bay

1036 Aircraft Ground Equipment Washracc and
Service Area

1086 Hazardous and Radiological Waste Storage Area

1093 Bomb Securing/Direction Unit Cleaning and Repair

1102 U.S. Coast Guard Chemical storage Area

1106 U.S. Coast Guard Chemical Storage Area

1900 Service Station

Apron 7905 Fuel Test and Fuel Tank Purging

Storage Lot No. 3 DPDO Outside Chemical Storage Lot

Aprons 7807, 7808, and 7620 Flight Preparation Area

Davis Communications Annex Storage of PCB; Transformer oil, Diesel Fuel,

Lube Oil, and Gasoline

Lincoln Commnunications Annex Storage of Diesel Fuel, Batteries, and

Lube Oil

1-3
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HAZARDOUS SUBSTA14CE SYSTEM EVALUATION

DEMBC CIVIL ENGINEERING PAINT SHOP BLDG #22

I. M4ATERIALS ENTERING SYSTEM AND SYSTEM SCHEMATIC:

a. Paint stored in Bldg #22 includes 200 gallons of oil base paints,
linseed oil,lacquer, water base paints, synthetic thinners, and PD 680
Type II. An average of 50 gallons per week of paints are used throughout

Cthe base and an average of 25 gallons per week of paints are used in the5
* spray booth in Bldg 22.

2. WASTE GENERATION AND DESCRIPTION:

a. Any paint left over after each paint job is kept in original
container and stored. in Bldg 59. The left over paint is used whenever
possible. What can't be used is stored as waste in 55 gallon barrels.
Paint cleanup waste is stored in the same 55 gallon barrels as paint
wastes.

3. WASTE STORAGE AND DISPOSAL:

a. A 55 gallon barrel is filled about once every six months. These
barrels of waste have a very low flash point and are considered hazardous.
Con-Chen Enterprises, a base refuse collection contractor, moves the barrels
from outside storage to hazardous waste storage facility 1086.

I
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HAZARDOUS SUBSTANCE SYSTEM EVALUATION
z

CIVIL ENGINEERING ENVIRONMENTAL LAB BLDG 334

1. SYSTEM PROCESS AND MATERIALS ENTERING SYSTEM: Laboratory does qualitative
and Quantitative analysis of samples submitted. Within the process solvents,
some heavy metals (in trace amounts i.e. chromium).

2. WASTE DESCRIPTION: Type, chloroform (solvent) acid and bases; composition,
chloroform; quantity, (20 pints/month) 2 gallons acids/bases per month.

3. WASTE STORAGE: Store COD waste solutions containing .04 grams mercuric
sulfate/iliter.

4. WASTE DISPOSAL: Chloroform used in Phenol analyses and disposed of to
sanitary sewage system. Approximately 1 pint per day-however, it is diluted by
1.5 mgd of sanitary sewage.II

5. CONTAMINATION POTENTIAL: Chloroform is a suspected carcinogen. .No
chloroform has yet to be detected in sewage effluent by gas chromatography with
a sensitivity of .5 ppb.

6. POTENTIAL FOR WASTE STREAM REDUCTION: Placing chloroform waste into 55
gallon drums for contract waste disposal.

7. POTENTIAL FOR IMPROVEMENT: Would require storing empty drums in area.
Reducing waste stream is realistic.



I -

lu-

HAZARDOUS WASTE SYSTEM EVALUATION

DEMSB CIVIL ENGINEERING WASTE WATER UNIT BLDG 714

1. SYSTEM PROCESS AND WASTE GENERATED:

Ua. Part 261.4 of the "EPA Hazardous Waste and Consolidated Permit
Regulations" excludes domestic sewage and other wastes passing through
a POTW. Therefore, we conclude that our sewage treatment plant effluent and
sludge are excluded from hazardous waste regulation.

b. Industrial wastewater discharges are also excluded from hazardous waste
regulation. However, industrial waste influent and sludges aren't excluded
from regulation. The industrial waste influent averages 500,000 gallons per
day. The waste is characterized from the points of generation described in
the rest of this hazardous waste inventory. The treatment process begins when
influent is collected via an underground pipe system and enters a wet well at
the Industrial Waste Treatment Plant (IWTP). The influent goes to an oil
separator where sulfuric acid is introduced. Emulsified oil is removed and
stored in a tank. The rest of the influent enters two blending basins where it
is aerated. Then the influent flows through flow control tube where chemicals,
including sulfuric acid, are introduced. The influent then enters a chrome
reduction tank where sulfur dioxide is added. The water then enters a neutral-
ization tank where lime and other coagulant aids are added. The water then
flows into a heavy metal precipitation tank where liquid alum and polyelectrolytes
are added. Sludge is scraped from the bottom of the tank and pumped to a holding
tank. The water is then aerated to reduce organic compounds. The overflow
is then predominantly pumped to the biological trickling filter. Sometimes a
portion of the overflow is returned to the aeration basin or the heavy metals
tank. The flow from the biological trickling filter goes into a secondary
clarifier. The biological sludge from the clarifier is recirculated to the
aeration basin, trickle filters or heavy metals tank. The clarifier wastewater
is chlorinated and then enters effluent lagoons. Very soon, the effluent will
be diverted to a mixed media filtration system and stored with sewage treatment
effluent at the water reclamation ponds. Currently the lagoon wastewater flows
into Magpie Creek.

2. WASTE DESCRIPTION:

The IWTP sludge was analyzed by California Analytical Laboratories, Inc. on 10
March 1980. The inorganic sludge composition is as follows: <10mg/kg of chloride;
<1mg/kg of boron; <0.2mg/kg of cyanide; 3.0mg/kg of zinc; <0.5mg/kg of cadmium;
0.83 mg/kg of copper; <Img/kg of lead; 0.14 mg/kg of silver; <O.1mg/kg of mercury;
4.3mg/kg of nickel; 5.5mg/kg of iron; and 8.7mg/kg of chromium. Using the
Coulson gas-chromatography technique, California Analytical Laboratories, Inc.
found these organic compounds in the IWTP sludge: 150 ppb of 1,1 Dichloroethane;
4800 ppb of chloroform - 1,1,2 Trichloro-2,2,1 Trifluorethane; 8200 ppb of
1,1,1 Trichloroethane; 3100 ppb of Trichloroethylene; 32000 ppb of Tetrachloro-ethylene, and 150 ppb of chlorobenzene.

3. WASTE DISPOSAL: Sludge scraped from the IWTP heavy metals tank is pumped to
a centrifuge where 16% of the weight is removed in the form of a concentrate and
returned to the influent pumping station. The dewatered sludge, amounting to 100-
130 cubic yards per month, is collected in 4 cubic yard bowsers and disposed in
toe base landfill.

!
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7HAZARDOUS WASTE SYSTEM EVALUATION

fMAB AIRCRAFT DIVISION

1. SYSTEM PROCESS:

a. Jet engines are placed on stands and tested in five operational test
cells at Bldg 431.

b. There are three flight preparation areas (F-106 area at Apron 7807, the
F-Ill area at Apron 7808 , and the T-39 and A-1D area at Apron 7620)where aircraft
systems are checked prior to aircraft take off.

c. There are three material storage/dispensing areas (Bldg 251 outside
storage, Bldg 378 chemical storage, and Bldg 694 paint storage area) in support
of Aircraft Division functions.

d. There is one fuel test area (Apron 7905) where fuel left in aircraft
tanks are quality tested and purged if necessary. Aircraft are also fueled
in this area.

e. Engine run-ups are performed at Bldg 632 and 633 to check engine
performance.

f. Fuel tank desealing (accomplished by contract) as well as aircraft
depainting is done at the Bldg 375 "washrack".

g. Aircraft are painted in Bldg 692.

h. A-lO, F106 and Flll aircraft maintenance is done mainly at Bldgs 362,
365, 360, and 251.

i. Jet engine repair is done at Bldg 475F.

j. Aircraft parts and vehicle painting is done at Bldg 655.

k. The tube and cable shop at Bldg 362 uses tetrachloroethylene to degrease
and repair cables ana tubing.

2. POINTS OF WASTE GENERATION AND WASTE DESCRIPTION:

a. Waste from the jet engine test cells include turbine engine oil MIL-L-
7808H, JP4 and PD 630 Type II which is used to clean the engines after testing.
Approximately one cup to one quart of engine oil, one gallon of JP4 and one and
one-half gallons of PD 680 Type II drips from eacn engine. All waste materials
are collected in drip pans. The total quantity of waste generated is 33-44
gallons per month.

b. Waste from the flight preparation area predominantly are generated from
the test stands used to serv ce Flll aircraft. The waste consists of JP4,
turbine enq '' oil MIL-L-7808H and PD 680 Type II which are collected in drip pans.
The total qLdittity of waste generated is 12-20 gallons per month.

I
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Uc. There is no waste from the Bldg 378 and Bldg 251 storage areas. Out-
dated paints stored in Bldg 694 are sent to the MA Physical Science Laboratory
for testing. Unuseable paint is turned in to DPDO for disposal.

o d. Fuel test area personnel purge fuel tanks containing JP4 with either Soltrol
200 (when its available) or a 90' JPS/I0% 1010 oil mixture. Approximately

SSO00 gallons of this mixture accumulates per month.

0e. The engine run-up areas have negligible amounts of waste engine oil

MIL-L-7808H, hydraulic fluid MIL-H-5606, JP4 and PD 680 Tyep II unless there is
a spill incident.

0
3

f. Building 375 washrack:°

(1) The contractor-operated Flll fuel tank deseal program is almost
completed (3-6 aircraft are scheduled for desealing next fiscal year). The
desealer, El Dorado SR 51, consisting of thiophenol, pyrrolidone, triethyl phosphate
and naptha, is replenished and reused four times before the contractor barrels the
contaminated desealer. The fuel tank cleaner, El Dorado 500 alkaline cleaner
consisting of ethylene glycol monobutyl ether, monophenol polyethylene glycol,
sodium doecyl benzene sulfonate and distilled water, is also reused until no
longer useable. Then the contractor barrels the contaminated cleaner. Each
aircraft's fuel tanks are then rinsed with approximately 3000 gallons of water
which is flushed into the industrial waste drain.

(2) The aircraft washrack depaint area generates approximately 25,000
gallons per month of phenolic wastewater, 3000 gallons per month of other paint
strippers and cleaning compounds plus an unknown quantity of rinse water and
paint residues, EPA Hazardous Waste No. F017. A detailed description of the
industrial drain wastewater is as follows:

(a) Inland AP 599 polyurethane paint stripper, consisting of
dichloromethane, ethyl alcohol and ammonia.

(b) Turco 5873 paint stripper, consisting of methylene chloride,
methyl alcohol, sodium chromate and ammonia.

(c) MIL-R-25134B paint stripper (nonphenolic)

(d) PR 3500 phenolic paint stripper, limited to three 55 gallon
drums per day of use.

(e) Turco 5351 paint stripper, consisting of methylene chloride,
phenol and sodium chromate.

(f) Freon TF, consisting of trichlorotrifluoroethane

(g) MIL-C-25769G alkaline cleaner

(h) Turco 555H

(i) GD 500 cleaning compound, consisting of ethylene glycol
monobutyl ether, monyl phenol polyethylene glycol and sodium dodecyl benzene
sul fonate

(j) Acetone

i..- - .. .. .. . . .. . . .. . ..



-7 (k) ;lethyl ethyl ketone

!i g. Hazardous waste generated at the Bldg 692 paint hanger consists of lacquers,
m, solvents and coatings, EPA Hazardous Waste No. F017. These accumulate at the

rate of 10-15 55-gallon drums per month. Presumably all of these materials become
part of the waste stream requiring disposal. The materials/hazardous constituents
used in the paint hanger include:

(1) Lacquer MIL-L-31352 consisting of lead chromate.

(2) Polyurethane enamel aliphatic MIL-C-83286B consisting of methyl
ethyl ketone, ethyl acetate, ethylene glycol mono ethyl ether acetate,
hexamethyl (aliphatic) diisocyanate.

(3) Acetone O-A-51F

(4) Epoxy Primer rIIL-P-23377 consisting of toluene, cellosolve,
14-Butyl alcohol, isopropyl alcohol.

(5) Gray lacquer TT-L-32A consisting of isobutyl alcohol, isobutyl
acetate, methyl ethyl ketone, methyl isobutyl ketone, ethyl benzene, isopropyl
alcohol.

(6) Clear lacquer TT-L-32 consisting of cyclohexanone, isobutyl alcohol,

isopropyl alcohol, ethyl acetate, ethyl benzene, cellosolve acetate.

(7) Blue enamel TT-E-489E consisting of mineral spirits.

(3) Gray polyurethane paint MIL-C-83286B consisting of methyl ethyl
ketone, ethylene glycol, hexamethyl (aliphatic) diisocyanate.

(9) Semi gloss enamel TT-E-485 consisting of lead oxide, solvents

(10) Acrylic resin MIL-L-81352 consisting of ketones, esters, alcohols

Ill) Denatured alcohol 0-E-00760C consisting of methyl alcohol, ethyl alcohol.

(12) Methanol, methyl alcohol O-M-232F consisting of methyl alcohol

(13) Enamel primer TT-P-664 consisting of zinc chromate, iron oxide,
toluol butanol

(14) Rain erosion coating tIIL-C-33731 consisting of alcohol, xylene, cello-
solve acetate

(15) Astrocoat thinner MIL-C-83231 consisting of xylene.

(16) Acrylic lacquer MIL-L-19537C consisting of methyl ethyl ketone,
;A-butyl acetate, toluol cellosolve acetate, butanol.

(17) Coating, polyurethane MIL-C-83286B consisting of aliphatic isocyanate
(H1IDI), methyl ethyl ketone, !-butyl acetate, cellosolve, acetate, toluene, xylene

(13) Enamel TT-E-527C consisting of toluene, titanium dioxide

(19) Enamel MIL-E-46096 consisting of Toluene, titanium dioxide

I L ,'21; ... ...... .. . .. .. . . . ... . . .,- _ ,, . . .



-- (20) Linseed oil TT-L-1900
*1

(21) Thinner, paint TT-T-291E consisting of stoddard solvent
-,'

(22) Thinner, aliphatic MIL-T-81772 consisting of methyl ethyl ketone,
o butyl acetate normal, cellosolve acetate, toluene, xylene
Z

U,(23) Walkway costing MIL-W-5044C, consisting of lead naphtha, aliphatic
alkyd resin.

0

(24) Enamel TT-E-508C consisting of titanium dioxide,alkyd resin,
naphthasmineral spirits,calcium and cobalt driers.

0

* (25) Corrosion remover MIL-C-38334A consisting of fluoride phosphoric
acid

(26) Cleaning compound MIL-C-25769H consisting of ammonia butyl

cellosolve

(27) Methyl ethyl ketone TT-M-261D consisting of methyl ethyl ketone

(28) Thinner (mineral spirits) TT-T291E consisting of turpentine, ethyl
benzene

(29) Enamel TT-E-01793 consisting of toluene, titanium dioxide

(30) Enamel rT-E-509 consisting of mineral spirits,calcium cobalt

(31) Corrosion remover MIL-C-10578C consisting of phosphoric acid, butyl
cel losolve

(32) Lacquer, white TT-L-54C consisting of methyl isobutyl ketone, methyl
ethyl ketone

(33) Paint and varnish remover TT-R-251H consisting of methanol,
methylene chloride

(34) Enamel, green TT-E-529 consisting of mineral spirits

(35) Naphtha, aromatic TT-N-97C consisting of aromatic naptha.

(36) Coating, polyurethane RD2621-44 consisting of aliphatic diisocyanate

(37) Enamel, olive drab MIL-E-46096C consisting of lead chromate, lead
molybdate, VMP naptha,isobutyl acetate, butanol

(38) Alodine MIL-C-55418 consisting of ferrocyanide salts, acidic chromates,
fluorides

(39) Coating, clear TT-C-00542E consisting of toluene diisocyanate, aromatic
hydrocarbons, aliphatic hydrocarbons, ethyl acetate

(40) Primer coating, zinc TT-P-1757 consisting of chromate, VMP naphthate
normal, toluene, N-butanol, isopropyl alcohol

(41) Wash primer MIL-E-8514 consisting of zinc chromate, phosphoric acid,

, A



V(41 cont) polyvinyl butanol resin, 11-butanol alcohol, ethyl alcohol

(42) Epoxy, polyamide, coating ?IL-C-22750C consisting of methyl-
a N-amyl ketone, xylene, N-butyl acetate, mono ethyl ether, N-butyl alcohol

ethylene glycol.

(43) Enamel,alkyd MIL-E-52798A consisting of lead chromate, lead
molybdate, cobalt oxidecobalt titanate, chromium oxide, mineral spirits.

h. Small amounts of aircraft drippings are collected in drip pans in the
aircraft irintenance areas. The drippings consist of hydraulic fluid MIL-H-5606
and MtL-ri-83282, turbine engine oil MIL-L-7808H, and PD 680 Type II. The
total waste for all aircraft maintenance areas is approximately 82 gallons per
month. In addition, Fill aircraft and AID aircraft hydraulic systems are being
arained of MIL-H-5606 and replaced with a nonflammable and less expensive
(S4per gallon) hydraulic fluid, MIL-H-83282. Last year 9,000 gallons of the
discarded hydraulic oil from Fill aircraft were barreled and turned into DPDO
for sale . This year approximately 4,200 gallons of hydraulic fluid will be
drained from Ai0 aircraft, barreled and turned into DPDO for sale.

i. The engine shop generates 25 gallons per month of contaminated JP4 and
hydraulic fluid MIL-H-5606.

j. The aircraft parts and vehicle painting shop uses many of the same
materials as the paint hanger (see the paint shop list). There is one large
spray paint area with four waterfall booths and one conveyor painting operation.
This shop generates approximately six 55-gallon drums per month of waste paint
residues and solvents, EPA Hazardous Waste No. F017.

k. The tube and cable shop uses tetrachloroethylene for degreasing tubes and
cables. Approximately 20-40 gallons per month of contaminated tetrachloroethylene
becomes waste, EPA Hazardous Waste No. FOOl. The 200 gallon degreasing tank is
replenished and then the tank is purged once every six to eight months., This is
a guess because this operating procedure is so new, the tank hasn't yet been
purged. The waste is put in 55 gallon barrels.

3. WASTE STORAGE AND DISPOSAL:

a. Waste from the jet engine test cells is flushed down the industrial
waste drain.

b. Flight preparation areas:

(1) The waste from the F106 flight prep area is collected in either five
gallon buckets and disposed in a 1300 gallon bowser or the waste is drained into
a 500 gallon wheeled bowser. The 1300 gallon bowser is emptied by Civil Engineering
into the Facility 346 A-B oil skimmer/storage tank. The 500 gallon bowser is
emptied into the Apron 7905 underground tank (15,000 gallon capacity). Our DPDO
has a contract with IT Corporation to pump the waste out of both storage facilities
tanks into a tanker truck. The Apron 7905 waste is then hauled to a reprocesser
who filters the waste and sells it as a heating fuel. The facility 346 A-B waste
probably is used for road oiling.

I
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V1
(2) The waste from the Fill flight prep area is emptied into a 1000X

gallon bowser. The bowser is then emptied by Civil Engineering into the
Facility 346 A-B oil skimmer/storage tank. Excess waste is emptied into a 500

o gallon wheeled bowser and dumped into the Apron 7905 underground tank.
Z

.(3) The waste from the taxiway 7620 support area is collected in 5
gallon buckets and disposed in the nearest Civil Engineering bowser.

c. The unuseable materials from the material storage areas are turned in to
DPDO on DO Form 1348-1.

C
d. Used JP4, contaminated Soltrol 200 and JP5 are stored in a 15,000 gallon

underground tank at Apron 7905. IT Corporation, the waste oil contractor, pumps
out the tank into a tanker truck and turns the waste over to another company
which filters the mixture. The filtered mixture is then sold as a supplement to
heating fuel.

e. All waste is flushed down the industrial waste drain at the engine test
cells.

f. All waste is flushed down the industrial waste drain at the Bldg 375
wash rack except for contractor-generated waste which is barreled.

g. Mixed paint waste and paint cleaning waste from the Bldg 692 paint hanger
is put into new DOT 17E drums, marked and labeled. DEEX arranges for drum
transportation to our hazardous waste storage at Facility 1086. The drums are
transported by Con Chen Enterprises, a refuse collection contractor.

h. Aircraft maintenance shops until recently stored wastes in bowsers.
They now store their wastes in 55 gallon size drums. Drums will be turned in to
DPDO when a D Form 1348-1 is filled out. rADT transports the drums to OPOG's
storage area at Bldg 700. Each waste is segregated and containerized according to
T.O. 42B-1-23.

i. The jet engine repair shop also is starting to put their waste oils and
solvents in drums instead of using a bowser. The same storage and disposal
procedures will be used as in J.h.

j. Paint residues and solvents are being stored in 55 gallon DOT 17E
drums. DEEX takes storage and disposal action on this waste. The waste is
transported and stored in the same way as I.g.

k. Waste tetrachloroethylene used in the tube and cable shop is pumped
from the solvent tank into 55 gallon drums. The DPDO will accept accountability
for the material when turn-in documents are properly prepared.
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HAZARDOUS SUBSTANCE SYSTEM EVALUATION

MAC, PENUDRAULIC REPAIR SHOP BLDG #243A,
PUMP/MOTOR REPAIR SHOP BLDG #355, AND

o INSTRUMENT REPAIR SHOP BLDG #251

1. SYSTEM PROCESS:

a. The Pneudraulic Repair Shop consists of hydraulic components, cleaning,
repair, and test operations using standard hydraulic shop test stands and tools.

0
b. The Instrument Repair Shop operates a paint and cleaning facility on

Uthe southwest side of Bldg 252, and 250 t-N.

c. The Hydraulic Pump/Motor Repair Shop consists of hydraulic pump/motor
overhaul shop, a degreaser, and a paint spray booth, and a solvent spray
booth.

2. MATERIALS ENTERING SYSTEM AND WASTE GENERATED:

a. PD 680 Type II Solvent; 300 gallons are purchased in 55 gallon drums
with the Pneudraulic Repair Shop producing 170 gallons of waste and the Motor
Repair Shop producing 50 gallons of waste per month.

b. Hydraulic fluid 6083; 1750 ga'ons are on hand for parts cleaning and
spray booths for the Pneudraulic Repair and the Hydraulic Repair Shop with a
waste product of about 360 gallons per month.

c. 1,1,ITrichlorethane MIL-T-81533A: All three shops use this for cleaning

with a usage of 500 gallons per month and a waste product of 270 gallons.

3. WASTE STORAGE AND DISPOSAL:

a. All waste hydraulic fluid and Type II solvent is collected at the west
end of Bldg 243A in 55 gallon drums and arrangements made for delivery by
MA Transportation to DPDO with some Type II solvents sent to distilling operation
for reuse by waste generator.

b. Trichlorethane is stored in 55 gallon barrels at Bldg 243A; 1000 gallon
bowsers at Bldg 252 and 250M all for pick up by Civil Engineering and delivered
to DPDO for resale.

I
1



HAZARDOUS WASTE SYSTEM EVALUATION
X PLANT MANAGEMENT DIVISION (MAD)

1. SYSTEM PROCESS:
Zz
a a. Preventive Maintenance Branch (MADP), Bldg 351, operates a solvent spray

booth and a tank degreaser.

b. Preventive Maintenance Paint Shop (MADID), Bldg 473C, operates a paint

spray booth for parts, equipment and barrel painting.

0
2. MATERIALS ENTERING SYSTEM AND DESCRIPTION OF WASTE GENERATED:

a. MADP degreases parts in the solvent spray booth. The dirty solvent
(tetrachloroethylene) is transferred to a holding tank, filtered and returned
to the solvent spray booth. Dirty solvent which can no longer be filtered and
reused is pumped into 55 gallon drums at the rate of 40 gallons per month.
MADP also degreases parts in a tank degreaser. The dirty solvent (tetrachloro-
ethylene) is pumped into 55 gallon drums at the rate of one drum per month.

b. MADID, Bldg 473C stores 60 gallons of synthetic resin enamel thinner
TT-T-306C, consisting of a maximum of 8% aromatic compounds, 20% ethylbenzene and
toluene, or a maximum of 20% of any of these materials; 200 gallons thinner:
dope and lacquer TT-T-2660 (cellulose nitrate) consisting of butyl acetate
(TT-B-838), isobutyl acetate (TT-I-710), isobutyl alcohol (TT-I-730), methyl
ethyl ketone (TT-M-261), isopropyl alcohol (TT-I-735), naptha-aliphatic (TT-
N-95), and toluene, technical (TT-T-548); aliphatic polyurethane coating
thinner Mil T-81772 consisting of 29-31% methyl ethyl ketone, 9-11% butyl acetate,
39-41% cellosolve acetate, 12% toluene and 8% xylene; 600 gallons latex paint;
and 200 gallons of oil base paint. Waste paints and thinners are generated.at the
rate of 100 gallons per month.
3. WASTE STORAGE AND DISPOSAL:

a. Used tetrachloroethylene is stored in 55 gallon drums and transported to
an on-base hazardous waste storage area.

b. Waste paints and thinners are stored in 55 gallon drums and transported
to an on-base hazardous waste storage area.
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6" HAZARDOUS WASTE SYSTEM EVALUATION

MAI: ELECTRONICS REPAIR SHOP BLDG 640. BOMB
SCORING/DIRECTING SECTION BflG 1OQ

1. SYSTEM PROCESS AND MATERIALS ENTERING SYSTEM:

a. Electronics Repair Shop Bldg 640: Solvent spray booth and soap
ocleaning operations for parts cleaning. Approximately 700 gallons of

Calla 301, a cleaning compound, and 300 gallons of cleaning solvent
PD 680 Type II are kept on hand.

* b. Electronics Repair Shop Bldg 640: Paint and spray booth opera-
tion for equipment painting. Approximately 300 gallons of paint and 300 gallons of
lacouer thinner TT-T-2660 are stored in Bldg PB 188 and Bldg 611.

c. Bomb Scoring Direction Section Bldg 1093: Parts cleaning area.Freon 602-T WD, 100 gallons mixed with Calla 301 cleaning compound; 50gallons of cellulose nitrate dope; 5 gallons of paint and lacquer

remover; and 5 gallons of trichloroethane are stored at Bldg 1093.

d. Electronics Repair Shop Bldg 640: Miscellaneous oils and lubri-
cants; 600 gallons of hydraulic fluid; gear box oil; turbine engine oil
Mil-L-7808H; transformer oil (mineral); and greases are kept on hand.

2, WASTE GENERATION STORAGE AND DISPOSAL:

I a. The solvent spray booth cleaning operation at Bldg 640 produces a
consolidated waste product of 55 gallons per month which is pumped to a
500 gallon underground tank on the west side of Bldg 640. The waste is
pumped into a bowser when the tank is full and transported by Civil Engi-
neering to the Facility 346A-B oil skimmer/storage tank.

b. The soap cleaning booth in Bldg 640 produces 10,000 gallons per
month of waste Calla 301, a cleaning compound, and waste water. The waste
is drained into a tank which is pumped out by Civil Engineering and taken
to the industrial waste treatment plant.

c. The paint and spray booth operation at Bldg 640 produces a waste
product consisting of 110 gallons of paint residues, PD 680 Type II and
lacquer thinners. Nonvolatile materials including waste from the paint
booth waterfall and dry paint waste are stored in a floor sump. Periodi-
cally MAI personnel pump out the sump and-dlspose of the waste in a
washrack south of Bldg 640. The wash rack is hooked up to the industrial
waste drain system. Volatile materials including paint residues, F017 EPA
Hazardous Waste Number, are stored in a 500 gallon underground tank loca-

A
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- ~ ted on the south side of Bldg 640. When the tank is full, MAIPG calls
Civil Engineering to pump out the tank and transport the waste to the,
industrial waste treatment plant. There are approximately 170 gallonsI per month of volatile and nonvolatile painting operation wastes.

o d. Bomb Scoring/Directing Section Bldg 1093: Approximately 165
2 gallons of degreaser sludge is produced every month and 165 gallons of

paint residue with solvents. Both are drained into a 1,000 galloniA underground tank. The tank is pumped out by Civil Engineering and is trans-
ported to the industrial waste treatment plant, Bldg 714.

e. Electronics Repair Shop Bldg 640: Approximately 25 gallons per
a month of waste oils are stored in a 1,000 gallon bowser for pickup by

Civil Engineering. The waste is disposed at the Facility 346A-8 oil
2 skinner/storage tank.



HAZARDOUS SUBSTANCE SYSTEM EVALUATION

(MAN) INDUSTRIAL PRODUCTS AND ELECTRICAL COMPONENTS DIVISION
4

Listing by unit giving process, materials entering system/points of waste
generation, waste description (type, composition, monthly quantity), and
method of disposal. The EPA hazardous waste no. is preceeded by an asterisk (*).

A

1. Bonded Panel Unit (MANPAH) Bldg 243F:

a. Vapor degreasing operation, using Freon Type TF (*FO02), generating
a waste of 20 gallons a month, disposal by DPDO.0

2. Plastics Unit (MANPAF) Bldg 243E:

a. Depainting radome operation; using Turco Type 5875, paint remover and
residue *FOOl , containing methylene chloride and ammonium hydroxide; generating
a waste of 20 gallons per month, disposal to hazardous waste storage area facility
1086.

3. Plating Shop (WINPE) Bldg 243G and Bldg 666:

a. Vapor degreasing operation using 0-T-634 tetrachloroethylene, *FOOl
a waste of 632 gallons per month, waste containerized in 55 gallon barrels and
disposed of by DPDO.

b. Chromium plating solution process; creating a chromic metal acid sludge
*F006, at a concentration of 30 to 40 ounces per gallon, a waste of 166 gallons
per month, containerized in 55 gallon barrels and picked up for disposal to
DPOO.

c. Cadmium stripping solution process, using cadmium and ammonium nitrate
sludge *F006 at a concentration of 4 to 5 ounces per gallon, a waste of 83
gallons per month, the waste enters industrial drain which goes to industrial
waste treatment plant.

d. Electroless nickel plating solution process, proprietory product,
as received concentration *F006, a waste of 200 gallons per month. laste is
containerized in 55 gallon barrels and picked up for disposal to the hazardous
waste storage area.

e. Nickel (electroless) stripping solution process, proprietory product
of unknown quantity of nickel, a waste of 1500 gallons per month The waste
enters the industrial drain which goes to industrial waste treatment plant.
Solution depletes in two weeks.

f. Chemical milling solution, aluminum process; proprieitory product,
alkaline (Turco) with an unknown quantity of aluminum *0002, a waste of 960
gallons per month The waste enters industrial drain which goes to the
industrial waste treatment plant.

g. Zincate solution for aluminum process, using zinc oxide producing a
caustic aluminum sludge, generating a waste of 250 gallons. The waste enters
the industrial waste drain which goes to the industrial waste treatment plant.

I ..
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h. Alkaline rust remover process, using MIL-C-14460 material producing a
steel sludge with a concentration of 16 to 48 ounces per gallon, at a total
waste product of 180 gallons per month. The waste enters the industrial waste
drain which goes to the industrial waste treatment plant.

0
Z i. Silver cyanide plating solution process, using silver cyanide *FO07, with
U'a concentration of 16 ounces per gallon. The total waste generated is 38 gallons

per month, containerized in 55 gallon barrels for disposal by DPDO.
0

j. Alkaline cleaning solution process, using sodium triphosphate (Na3 P04:
10 ounces per gallon) and sodium hydroxide (NaOH: 3 ounces per gallon), pro-

o ducing a metal sludge waste produce of 1000 gallons per month. Waste enters the
industrial drain which goes to the industrial waste treatment plant.

k. Caustic cleaning solutions process, uses sodium hydroxide (NaOH: 5 to
10 ounces per gallon) and sodium carbonate (NaC03: 9 to 20 ounces per gallon),
with a waste of 330 gallons produced per month. Waste enters industrial drain
which goes to the industrial treatment plant.

1. Phosphorous anodizing solution process, uses phosphoric acid (HgP04 : lO
solution) producin; an aluminum sludge, a waste of 250 gallons per month is
produced, waste enters industrial drain and goes to the industrial waste
treatment plant.

m. Acid pickle process, uses nitric acid (HN03: 30% solution) producing an
aluminum sludge and HCL acid (HCl: 30% solution) producing a metal sludge,
a waste of 130 gallons per month results, with the waste entering industrial
drain which goes to the industrial waste treatment plant.

n. Dye and sealer for aluminum process; uses acetic acid (CH3COOH: .25
oz per gallon) dye, nickel acetate producing an aluminum sludge, a waste product
of 40 gallons per month, waste enters industrial drain which goes to industrial
waste treatment plant.

o. Silver stripping process, uses sodium cyanide (NaCM: 10 to 14 ounces
per gallon) and sodium carbonate (NaOH: 1.3 ounces per gallon) produces a
silver sludge *FO09, a waste of 100 gallons per month is produced, pick up and
delivery to OPOO for disposal.

p. Phosphate coating process, uses phosphoric acid and zinc manganate *0002
which is a proprietory product, with a waste of 275 gallons per month, Waste
enters industrial drain which goes to industrial waste treatment plant.

q. Chemical conversion coating process; uses chromate, chromic acid,
ferrocyanide (MIL-C-81706 material) *FO07 at a concentration of 2.5 ounces per
gallon, a waste of 220 gallons Is produced. Waste enters industrial drain and
goes to industrial waste treatment plant.

r. Chrome pickle for magnesium process, uses chromic acid (CrO : 24 to 30
ounces per gallon) sulfuric acid (H2S04 : .25 ounces per gallon) producing a
magnesium sludge *0003. A waste of 14 gallons per month is produced, pick up
of 55 gallon barrels is transferred to hazardous storage area facility 1086.

s. Oakite 341 chemical milling line process, uses chromic acid (24 ounces
per gallon) *D02 a base proprietory product, a waste of 55 gallons per month.
Waste enters industrial drain and goes to industrial waste treatment plant.



I

-t. Oakite SA stripping compound (organic) process for stripping adhesive

epoxy, proprietory product may contain chlorinated solvent *FO02. A waste of
31 gallons a month generated. Pick up and delivery in 55 gallon barrels to
hazardous waste storage area facility 1086.

u. Chromate deoxidizer process, using sodium chromate (Na2Cr2 072H 20:4.l to
12.0 ounces per gallon) and sulfuric acid (H2S04 :38 to 41 ounces per gaTlon)
*DOO2, a waste of 220 gallons per month is generated. Waste is picked up for
delivery to hazardous waste storage area facility 1086.

- v. Isoprep 44 non-etching alkaline cleaning process, a proprietory product.
A waste of 660 gallons is generated, enters the industrial drain which goes to
the industrial waste treatment plant.

w. Chrome anodize process, using chromic acid (4 to 13 ounces per gallon)
*{J002. A waste of 55 gallons per month is generated, picked up for delivery
to hazardous waste storage area facility 1086.

x. Sulfuric anodize and hard anodize process, using sulfuric acid (H2S04 :
20 ounces per gallon) and carbonic acid (H2C20:2 ounces per gallon) *0002,
a waste of 30 gallons per month is generated, waste enters the industrial drain
which goes to the industrial waste treatment plant.

4. Manufacture Section (MANPBA, MANPBE) Bldg 2438:

a. Machining and grinding operation; uses Five-Star 40 water soluble
(diluted 30 to 1) coolant,a proprietory product and barrels honing oila proprietory
product, a waste of 705 gallons per month is generated. Waste is collected in 55
gallon barrels for pick up and disposition by DPDO.

5. Bearing Unit (MANPEB) Bldg 440:

a. Carbon removal of bearings process, uses a proprietory product containing
alkaline and chlorinated materials *FOOl. A waste of 20 gallons per month is
generated. Waste is collected in 55 gallon barrels for pick up and disposition by
DPDO.

b. Vapor degreasing operation; using 0-T-634 tetrachlorethylene *FOOl
producing a waste of used solvent and sludge, 75 gallons per month., Waste is
collected in 55 gallon barrels for pick up and disposal by DPDO.

c. Solvent cleaning operation, using P-0-680 Type II dry cleaning solvent,
with a waste of used solvent and oil, 165 gallons, recycled by vacuum distillation
for reuse.

6. Cleaning and Corrosion Unit (MAtNPJE) Bldg 2430:

a. Depainting operation, using MIL-R-83936 hot stripper~a proprietory
product containing amines and alkaline materials producing a waste of paint sludge,
300 gallons per month. Waste is collected in 55 gallon barrels for pick up and
delivery to hazardous waste storage area facility 1086.

b. Pretreating aluminum process; using MIL-C-81706 chromate conversion
coating containing chromate, chromic acid, ferrocyanide, and nitric acid *FO06,
a waste of 45 gallons per month is generated, Waste is collected in 55 gallon, i1



--7 barrels for pick up and delivery to hazardous waste storage area facility 1086.
.3

c. Pretreating magnesium process, using spec O-H-795 hydrofluoric acid
(HF: 10 to 20'. by weight) *F006, with a waste product of magnesium sludge, 45

o gallons per month. The waste is collected in 55 gallon barrels for pick up and
delivery to hazardous waste storage area facility 1086.

d. Metal parts cleaning operation, using MIL-C-25769 alkaline cleaner, a
proprietory product dilutes 1 to 5. A waste of 90 gallons generated per month.

o Waste enters industrial drain which goes to industrial waste treatment plant.

e. Dichromate (DOW 7) magnesium treatment process, rIL-M-3171 sodium
o dichloromate (16 to 24% by weight). A waste of 62 gallons per month is

generated. It is collected in 55 gallon barrels for pick up and delivery to
hazardous storage area facility 1086.

f. Paint shop operation; uses lacquer,polyurethane,epoxy paint, and thinners
producing a waste of used paints and thinners combined, 73 gallons per month,
collected in 55 gallon barrels for pick up and delivery to hazardous waste
storage facility 1086.

g. Vapor degreasing operation, using tetrachloroethylene producing a
used solvent and sludge, 220 gallons per month, collected in 55 gallon barrels
for pick up and delivery to DPDO for disposition.

7. NOI/Magnetic/Penetrant Unit (ANPJB) Bldg 243D:

a. Base "C" oil process, uses kerosene, with a waste of 30 gallons per
month, collected in 55 gallon barrels for pick up and delivery to OPDO for
disposition.

8. Screw Actuator/Landing Gear Unit (.IANPMA) Bldg 351:

a. A/C components cleaning operation, using dry cleaning solvent producing
a waste of~solvent, hydraulic fluid and Freon TF, 55 gallons per month. Collected
in 55 gallon barrels for pick up and delivery to DPDO for disposition.

9. Oil Cooled Generator Repair Unit (?4ANPPG) Bldg 243F:

a. Generator cleaning solution process, uses oleic soap (ammonium hydroxide,
oleic acid, and acetone) producing a waste of 1000 gallons per month. Enters
industrial drain which goes to industrial waste treatment plant.

b. Generator cleaning solvent process, uses dichlormethane with a waste of
10 gallons per month. Collected In 55 gallon barrels, and delivered to DPDO
for disposition.

c. Hydraulics and light turbine lube operation, uses MIL-L-7808 and MIL-L-17672
lube oil, A waste of 50 gallons is generated in 55 gallon barrels for pick up and
delivery to DPDO for disposition.

d. Hydraulics operation, using 14IL-L-5606 hydraulic fluid, with a waste of 10
gallons per month. Collected in 55 gallon barrels for pick up and delivery to
DPDO for disposition.

10. Physical Sciences Lab Branch (MANC) Bldg 368 and Bldg 243G:



a Process material sample waste product, uses solvent and process
solutions-from MANCB, a waste of 5 gallons per month. Waste goes to dumpster

S for burial.
0

b. Oil sample, used MIL-L-7808 oil from SOAP program with a waste of 5
gallons per month, stored for disposal by DPDO.

c. Hydraulic fluid sample, used hydraulic oil, with a waste of 15 gallons
per month waste goes dumpster for burial.

d. Excess chemicals of no value or past shelf life; trichlorotriflouroethane
(5 1-gallon cans) *F002; toluene (1 gallon) *U220, Toluene Diisocyanate (5 gallons)
*U223: Trichloroethylene (5 gallons) *U228; cyclohexanone (2 gallons)*U057;

- Acetone (5 gallons) *UO02; ethylene dichloride (10 gallons)*FO02; xylene (10 gallons)
*U239: rreon TF and methylenechloride(5 gallons) *F002; Tetrachloroethylene

(5 gallons) *U210; methylene chloride (5 gallons) *FOO1; Turco 5873, containing
epoxy paint remover; methylene chloride, formic acid, cresylic acid (4 gallons)
*0002, Toluene Lacquer (5 gallons) *0001.

COMMENTS: DPDO disposition - stored near Bldg 700 for possible resale, if that is
not accomplished a contractor is used for pick up and disposal from DPDO.

Hazardous waste storage area facility 1086 is used for storage until arrangement
for contract disposal to chemical landfill, or as recommended by regulation.
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Hp..OnMPUS SUBSTANCE SYSTEM EVALUATION

2049CG/LGMX POWER PLANT BLDG # 2628

1. Same as Bldg #7.
U'

2. MATERIALS ENTERING SYSTEM:

a. Diesel Fuel; 20,000 gallon capacity underground tank.

' b. Four 750 gallon day tanks for intermediate diesel fuel.

c. 250 gallon lube oil tank.

3. WASTE GENERATION AND DESCRIPTION:

a. Day tank skimming accomplished once a week at an average of one-half
gallon of water condensation and diesel fuel which is transferred to waste
oil tank.

b. Lube oil change accomplished once a year on four engines at 90 gallons
each with dirty lube oil taken to waste oil tank.

4. WASTE STORAGE AND DISPOSAL:

a. One, 250 gallon capacity waste oil tank is emptied by OEMSB as required
about once a year which in turn, is sent to DPDO for resale.

I
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HAZARDOUS SUBSTANCE SYSTEM EVALUATION

2049CG/LGMX POWER PLANT BLDG #7

z 1. SYSTEM PROCESS: Power Plant is for emergency power production.

V1 a. Diesel fuel is pumped from underground tank to day tank, day tank to
o engine. Fuel is consumed except for water condensation drained off once awekgi0t at i ak

wekgig owse i ak

0 b. Lube oil tank used in engine operation. Oil is added or changed as
2 required. Changed oil goes to waste oil tank.

2. MATERIALS ENTERING SYSTEM:

a. Diesel fuel 55,500 gallon capacity underground tank.

b. 575 gallon capacity day tank for immnediate diesel fuel usage.

c. 250 gallon capacity lube oil tank.

3. WASTE GENERATION AND DESCRIPTION:

a. Day tank skimmning accomplished once a week at an average of one-half
gallon of diesel fuel and water condensation which is transferred to waste oil
tank.

b. Lube oil change is accomplished once every nine months producing about
100 gallons of dirty lube oil which is transferred to waste oil tank.

4. WASTE STORAGE AND DISPOSAL:

a. One, 500 gallon capacity waste oil tank is emptied by DEMSB as required

about once every three years which in turn, is sent to DPDO for resale.
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I-. HAZARDOUS SUBSTANCE SYSTEM EVALUATION

TP TRANSPORTATION OPERATION

1l. SYSTEM PROCESS:

!A a. Special equipment repair center, Bldg 210 is responsible for on site
repair of automotive equipment using cleaning solvents and automotive maintenance
products.

b. General purpose vehicle repair center Bldg 411 is responsible for on site
repair of automotive equipment using cleaning solvents, automotive maintenance
products and vehicle painting operation.

c. Fuel tanker servicing area at the rear of Bldg 655 is responsible for
repair and maintenance of fuel tanker trucks.

2. MATERIALS ENTERING SYSTEM AND WASTE GENERATED:

a. Bldg 310 has about 800 gallons of petroleum base oils (engine oil, hydraulic
brake fluid, hydraulic oil and anti-freeze) stored in Bldg 310 and storage shed
on south end of 310, with a waste product of about 200 gallons.

b. Bldg 310 has about 80 gallons of Stoddard Solvent on hand stored in Bldg 310.
The cleaning operation produces a waste product of about 55 gallons a month

c. Bldg 411 has about 410 gallons of gear and engine oil on hand stored in
55 gallon drums producing a waste of about 80 gallons of dirty oil a month.

d. Bldg 411 has about 550 gallons of hydraulic oil and break fluid stored in
55 gallon barrels producing a waste product of about 55 gallons a month.

e. Bldg 411 has a paint-depaint operation with about 200 gallons of paint and
450 gallons of thinners on hand.

f. Bldg 411 has 500 gallons of transmission oil on hand with about 15 gallons
of waste.

g. Bldg 411 has 200 gallons of anti-freeze with small amounts of waste.

h. Bldg 655 has about 1900 gallons of JP4 and Avgas.115/145 fuel on hand with
about 10 gallons of waste per month.

i. Bldg 655 has about 400 gallons of engine oil on hand with about 25 gallons
of dirty oil produced per month.

3. WASTE STORAGE AND DISPOSAL:

a. Bldg 310, petroleum base oil waste is stored in a 750 gallon bowser emptied
by Civil Engineering once every four to six months and sent to DPDO for resale.

b. Bldg 310, spent Stoddard Solvent is placed in 55 gallon barrels and sent
monthly to distilling area for reuse.



c. Bldg 411, dirty gear and engine oil is placed in 1000 gallon holding tank
and delivered by Civil Engineering to DPOO for resale.

and. Bldg 411, dirty hydraulic oil and brake fluid is placed in 55 gallon barrels
z and transported by user to DPO0 for resale.

e. Bldg 411, paint residue and thinners are transferred as produced to bowser
o at Bldg 655.

f. Bldg 411, dirty transmission oil is transferred by user in 55 gallon barrels
o to OPOO once every six months.

g. Bldg 411, small amounts of anti-freeze are washed down the industrial drain,
then to industrial treatment plant.

h. Bldg 655, small amounts of fuel are washed down the industrial drain, then
to industrial treatment plant. Other contaminated fuel is pumped into a fuel tanker
truck and disposed at the Facility 346A-B oil skimmer/storage tank.

i. Bldg 655, dirty oil is stored in 1300 gallon bowser and shared with Smith
Engineering, an AGE operations and maintenance contractor. Civil Engineering empties
the bowser at the Facility 346A-8 oil skimmer/storage tank.
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HAZARDOUS WASTE SYSTEM EVALUATION

1155 TECHNICAL OPERATIONS.SQUADRON

0

1. SYSTEM PROCESS:

a. The Central Laboratory (MCL) Bldg 628 performs a wide range oflaboratory analyses, gas analyses, applied physics-related analyses and
radiation analyses.

o b. The Maintenance Section (LGM) Bldg 6260 maintains and does minor repair
of equipment.

2. MATERIALS ENTERING SYSTEM AND DESCRIPTION OF WASTE GENERATED:

a. Materials used in support of the Central Laboratory are specified in our spillplan by stock number, amount on hand and nomenclature. Identifiable hazardoussubstances, with EPA Hazardous Waste Numbers, include:

(1) Methyl ethyl ketone, U159
(2) O-xylene, U239
(3) Phenol, red, U188
(4) Carbon tetrachloride, U211
(5) Benzene, high purity, U019
(6) Trichloroethylene, U228
7) Ethyl acetate, U112
8) Methyl iso butyl ketone, U161
(9) Heavy metals including molybdenum,lanthinides, lead and nickel.There are .21 gal per month of waste carbon tecrachloride. Heavy metal analyses

contain, on the average, 50 mg of heavy metals per sample. Except for diethyl
ether, which has a three month shelf life, most chemicals don't have a shelf
life and are completely used in the analyses.

b. The Maintenance Section has small amounts of waste ultrasonic cleanersand alodining solution containing chromic acid. Quantity hasn't been determined.
Also, there are approximately 10 gallons of waste lubricating oil per month and
five gallons of waste dichloromethane per month.

3. WASTE STORAGE AND DISPOSAL:

a. Ether is incinerated with bunsen burners. The fumes are exhausted througha vapor hood and water scrubber system. The wastewater is transported to theindustrial waste drain. All other acids and bases as well as carbon tetrachloride
used in analyses are poured into the industrial waste drain. All chemical bottlesare rinsed and put into a metal-glass dumpster for disposal at the Sacramento
County landfill.

b. The Maintenance Section's petroleum wastes are put into 55 gallon drums
and transported to the Facility 346 A-B oil skimmer/storage tank.I

Ii



HAZARDOUS WASTE SYSTEM EVALUATIO

1155 TECHNICAL OPERATIONS SQUADRON
00

2 1. SYSTEM PROCESS:

a. The Central Laboratory (MCL) Bldg 628 performs a wide range ofa laboratory analyses, gas analyses, applied physics-related analyses and
radiation analyses.

o b. The Maintenance Section (LGM) Bldg 626D maintains and does minor repair
of equipment.

2. MATERIALS ENTERING SYSTEM AND DESCRIPTION OF WASTE GENERATED:

a. Materials used in support of the Central Laboratory are specified in our spillplan by stock number, amount on hand and nomenclature. Identifiable hazardous
substances, with EPA Hazardous Waste Numbers, include:

(1) Methyl ethyl ketone, U159
(2) O-xylene, U239
(3) Phenol, red, U188
(4) Carbon tetrachloride, U211
(5) Benzene, high purity, U019
(6) Trichloroethylene, U228
7) Ethyl acetate, U112
8) Methyl iso butyl ketone, U161
(9) Heavy metals including molybdenum,lanthinides, lead and nickel.There are .21 gal per month of waste carbon tecrachloride. Heavy metal analyses

contain, on the average, 50 mg of heavy metals per sample. Except for diethylether, which has a three month shelf life, most chemicals don't have a shelf
life and are completely used in the analyses.

b. The Maintenance Section has small amounts of waste ultrasonic cleanersand alodining solution containing chromic acid. Quantity hasn't been determined.Also, there are approximately 10 gallons of waste lubricating oil per month and
five gallons of waste dichloromethane per month.

3. WASTE STORAGE AND DISPOSAL:

a. Ether is incinerated with bunsen burners. The fumes are exhausted througha vapor hood and water scrubber system. The wastewater is transported to theindustrial waste drain. All other acids and bases as well as carbon tetrachlorideused in analyses are poured into the industrial waste drain. All chemical bottlesare rinsed and put into a metal-glass dumpster for disposal at the Sacramento
County landfill.

b. The Maintenance Section's petroleum wastes are put into 55 gallon drums
and transported to the Facility 346 A-B oil skimmer/storage tank.
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j Appendix K

PESTICIDES AND HERBICIDES USED AT McCLELLAN AFB

1. Insecticides
Diazionon 4E 47.5% Conc. Emulsion

Diazinon 0.5% Oil Solution

Malathion 57% Conc. Emulsion

Malathion 95% Tech Grade (ULV)

Baygon 1.0% Oil Solution

Sevin W/P 75%

Chlordane 72%- Conc. Emulsion

Diazinon 2% Granuals

Pyrethrin 3% Fog Solution (ULV)

Meta-Systox-R Tree Injectors

Pyrenone Fog Concentrate

Pyrethrin 0.6% Aerosol, 12 oz can

2. Rodenticides

Diphacinone 0.005% Bait Block

Diphacin 110 Concentrate

Warfarin 0.025% Bait

Zinc Phosphide (1 oz bottle)'

Styrchnine Alkaloid1

3. Other

Pidgeon 9 (Strychnine treated grain)'

Avitrol bird control

4. Herbicides

Bromacil (Hyvar X)

Atrazine 80% W.P.

Simazine 80% W.P.

Ainitrol T

Dalapon 85% W.P.

Diquat (Aquatic weed control)

Trexsan (24D-Dicamba-MCPP)

S. Fungicides

Kromad

* Calachlor

Actidone

'Restricted pesticides.

K K-
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Appendix LJ SANITARY WASTEWATER TREATMENT

1. Main Base Treatment

McClellan AFB has a segregated wastewater collection

system consisting of approximately 100,000 feet of gravity

sewer, ranging from 6 to 21 inches in diameter; three major

lift stations; and 10,600 feet of forcemain ranging from 6
to 10 inches in diameter. Construction dates range from
1937 to 1974 with major rehabilitation in 1972.

The Sanitary Wastewater Treatment Plant (SWTP),

Facility 333, is located in the southeastern part of the
base. The plant was built in 1942 and later expanded in

1944. Design hydraulic capacity is 2.0 mgd, however, the

present average flow is approximately 1.5 mgd.

The SWTP treats wastewater generated by office buildings,

housing areas, and lavatories in the industrial areas onbase.

The SWTP is a two-stage biological treatment facility

employing the following major processes:

a. Primary clarification

b. Primary trickling filtration (1st stage)

c. Secondary clarification

d. Secondary trickling filtration (2nd stage)

e. Final clarification

f. Disinfection

g. Digestion

h. Sludge dewateringI
Primary clarification removes the gross solids present

jin the raw wastewater received at the plant.

L
IL - 1

t-



Clarified wastewater is then I-reated through two stages

of trickling filters and additional clarifiers to reduce the

organic constituents and solids in the wastewater.

Effluent from the final clarification step is then

disinfected through chlorine addition in a chlorine contact

basin.

Final treated and disinfected wastewater is discharged

to Magpie Creek; however, in July 1981, treated wastewater

will be reclaimed and used onbase for irrigation of green

areas, for cooling towers, and various industrial processes

on base. Treated effluent values are indicative of acceptable

water quality and are within the limitations imposed by the

current NPDES permit.

Wastewater sludge is stabilized through a two-stage

anaerobic digestion process followed by dewatering on sludge

drying beds. The dewatered sludge is used on-base as a soil

supplement with the excess sludge disposed of in the base

landfill.

In addition to the SWrP, five septic tanks are in

service at more remote areas of the base. Septic tank

locations are:

Building No. Description

713 Gun Club

720 Sanitary Latrine

773 General Purpose Aircraft Shop

1082 Electric Shop

1099 Power Plant

L- 2



2. Capehart Family Housing Annex

Sanitary wastewater is collected and pumped to a county

operated wastewater treatment facility. The collection

system was constructed in 1960.

3. Camp Kohler Annex

Camp Kohler served as the base laundry from the early

1950's to 1973. The laundry was a major operation and

handled up to 9 million articles of clothing a year.

Wastewater from the laundry operation, boiler blow-down,

and spent ion exchange softener regenerant were collected

and transported through a concrete lint settling basin prior

to gravity discharge to a county wastewater treatment plant

located near the southeast property boundary. Discharge

from the treatment plant was to Magpie Creek. Lint from the

settling basin was periodically collected and hauled offsite

for disposal by personnel from McClellan AFB.

The laundry operations ceased in 1973 and currently,

the only occupant at Camp Kohler is the 1155th Technical

Operations Squadron which operates a laboratory in

Building 4000 in the northeast portion of the property.

Sanitary wastewater from Building 4000 is discharged to the

county treatment plant which is still in operation. Labora-

tory chemical wastes and solvents are containerized and

transported to McClellan AFB for proper disposal.

4. Davis Communications Annex

The Davis Communications Annex was built in the 1950's

and was originally a communications training center. The

facility was designed to house a staff of 150 people, however,

the present population is about 12 people, none of which

live at the site.

L-3



The wastewater treatment facility treats strictly

sanitary wastewater. Original waste disposal was by means

of a septic tank and underground leach fields. Area soils

are largely composed of clay which contributed to intermittent

leach field failure over the years. Present wastewater

treatment facilities consist of a septic tank and three

evaporation ponds, each measuring 80 feet x 30 feet x 3 feet

deep.

5. Lincoln Communications Annex

The Lincoln site is serviced by a septic tank with

underground leach fields. overflow from the septic tank is

collected in an evaporation/percolation pond. The pond is

approximately 75 feet x 100 feet and 3 to 4 feet deep.

The present population at the site is 3 to 7 persons.

No industrial operations are conducted at the site, therefore,

the waste is strictly domestic in nature.

6. McClellan Storage Annex

Sanitary wastewater from the McClellan Storage Annex is

discharged to the Aerojet wastewater treatment plant. A

small sanitary wastewater treatment plant owned by McClellan

Storage Annex is no longer in use.

L - 4
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Appendix M- INDUSTRIAL WASTEWATER TREATMENT

The industrial wastewater collection system orginally consisted

of five separate collection systems, some dating back to

1942. In 1970, the separate systems were combined into one

complete system which was subsequently enlarged in 1974 to

increase hydraulic capacity by 100 percent. Infiltration/

inflow into the system is low and the system is considered

to be in good condition.

The industrial wastewater treatment plant (IWTrP), Facility 714,

is located in the west central part of the base. The plant

was constructed in two phases, beginning in 1971 and completed

in 1974. Design hydraulic capacity is 1.2 mgd, however, the

present average flow is approximately 0.5 mgd.

The treatment plant consists of various processes to treat a

variety of industrial wastewater streams generated at the

base. Treatment processes include:

1. Gravity oil separation

2. Equalization/storage

3. Chemical treatment

a. Chromium reduction

b. pH adjustment

C. Heavy metals precipitation

4. Aeration

5. Trickling filtration

6. Clarification

7. Phenol removal

8. Disinfection

9. Effluent polishing

Industrial wastewater received at the plant is first pumped

to an oil-water separator where sulfuric acid is added to

optimize the separation process. Separated oil is stored

and later sold.
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After oil separation the water is stored in one of two

equalization basins, while wastewater in the other basin is

undergoing additional treatment.

Subsequent to equal iz ation/storage, the wastewater is subjected

to 3 stages of chemical treatment, the first is addition of

sulfuric acid and sulfur dioxide to reduce hexavalent chromium

to trivalent chromium. In the next stage, the pH is increased

to prepare the wastewater for heavy metals precipitation,

the third stage. Lime and coagulant aid are used to increase

the pH and precipitate the heavy metals.

Following chemical treatment, the wastewater is aerated in

two basins. Aeration serves to reduce phenolic and other

organic compounds as well as strip out some volatile organic

compounds.

A trickling filter following the aeration basins provides

additional reduction of phenolic and organic compounds.

Effluent from the trickling filter is then clarified to

remove solids prior to discharge to two aerobic lagoons.

The lagoons provide some additional reduction of organics as

well as providing extra storage prior to final discharge

into Magpie Creek.

An additional treatment step, multimedia filtration, is

planned for installation in July 1981, to comply with plans

for recycling and reuse of wastewater. This will result in

a reduction of discharges to surface waters.

Prior to treatment at the IWTP, some wastewater sources

undergo pretreatment.
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At the new plating shop in Building 243G, the wastewater is

treated prior to its discharge to the IWTP. Processes

include:

1. Cyanide oxidation

2. Neutralization

3. Chromium reduction

The second plating shop, located in the 368 area, operated

from 1945 to 1959 and provided municipal pretreatment.

The third plating shop, located in Building 666, started

pretreatment in 1959. The facility provided pretreatment

including:

1. Cyanide oxidation

2. Chromium reduction

3. Heavy metals precipitation

Discharge from the plating shop goes to the IWTP.

The aircraft components washrack facility located in

Building 475 provided pretreatment with the discharge going

to the sanitary wastewater treatment plant. Operating dates

for the pretreatment system are unknown and pretreatment has

since ceased and the wastewater is now divered to the IWTP.

The wastewater received at the IWTP is relatively weak

organically but is high in phenols and the heavy metal,

chromium.

Treated effluent values are indicative of acceptable water

quality; compliance with the limitations imposed by the

current NPDES permit is greater than 99 percent.

M 3



Waste industrial sludge was, until recently, disposed of

onbase in various sludge pits and burial pits. Currently,

all waste industrial sludge is sent off-base to a State-

approved chemical landfill.

M-4
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ARCADE WATER DISTRICT
E. WALT LIBAL
P.O. BOX 214317

SACRAMENTO, CA 9S821
916 483-2953

may 4,19b1

Norm Hatch
CH2M Hill

P.O. Box 1647
Gainesville, Fla 32602

Dear Mr. Hatch:

Enclosed is the information you requested re: water quality

deterioration in the District's North Highlands Service Area.

The material is self-explanatory but, feel free to contact me

for any additional information or clarification of any point.

IVery truly yours,

General Manager

!
Ifi ORM 40 MEZ. TH E STArIONERtY HOUSE. IWC OG PLORICA AVENjUE. HAGEASTOWN l G 211ii0
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Degraded Water Area

I It was noted in about 1960 that the water quality from

1 Well #31 in the North Highlands area was deteriorating. The

supply from this well was therefore monitored using hardness,

j chlorides, and total solids as parameters. The water quality

continued to deteriorate as shown in Figure 6-4 and the well

I was taken out of service in 1979.

I The well was televised and the various perforated strata

were individually pumped using an assembly with packers above

and below the pump. All the strata within the 415 foot depth

of the well were found to be degraded. While televising the

well, water could be observed moving from the upper perfor-

I ations downward in the well. This was no doubt due to dif-

ferential pressures in the well strata resulting from the draft

on the well field.

I. Cause of the degraded water has not been determined. How-

ever, a large military laundry was operated from around 1942

to 1973 about 2000 feet to the east of the well. It is under-

I stood that the laundry had zeolite softeners. Means of dis-

posing of the wastewater from regeneration of the softeners

I are unknown. Such wastes would, of course, contain calcium,

1 chlorides, and-solids.

Wells No. 16, 44 and 56, located in the vicinity have been

I also monitored and have not shown any deterioration in water



quality. It would appear that the path of pollution may be

to the west, which is the direction of the groundwater move-

ment in the area. Continued monitoring of the wells in the

degraded water area is necessary.

1.
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ISION RANCHO #31

Pump Bowls - IK e

m motor - Setting - /7 ;

Horse Power - Col - 8"
Date Drilled - January 1955 Standing Legel - 74'

Tank - Casing-. 50' - 18" - Grouted
388' - 14" - drhs

G PM - 27'- Open bottom
w "l Z'-" -'Z, " Water Temperature - 89Well fepth , _

Well Size - 14" Briller - Walter Kirohgater

Perforations - 2" x 1/2"
203' to 215'
225 229
260 270
293 308

0 feet to foot - Soil
1 foot to 25 feet - Hardpan
25 feet to 27 feet -Snd
27 46 Sandy Clay

-, 46 85 White Hard Clay
85 92 Sandy Clay First Water
92 116 White sticky clay
118 119 Brown fine sand
119 122 Hard White Clay
122 135 ,endy.-oliay ^1. u " "'a'nite
135 170 Hard Brown Clay mixed Granite
170 205 hard Brown Clay & Gravel
205 217 Sand and Small Gravel
217 226 Brown hard clay
226 231 Sand
231 262 Rard Gray Clay & Small Gravel
262 274 Cement sand
274 295 Hard Brown Clay & Gravel
295 308 Coarse sand and small gravel
308 312 Sandy Clay
312 371 Hard shaley clay
371 375 Fine Brown Sand
375 394 Hard Brown Clay - Very hard
394 408 -Bard White La1%

K 408 412r Sand and Gravel
412 415 Dark Gray Clay
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Appendix 0

NPDES PERMITS

The California Regional Water Quality Control Board on

November 9, 1953, adopted Resolution No. 53-59 and on

December 14, 1961, adopted Resolution No. 61-149, which

prescribed requirements for a discharge from McClellan AFB

industrial and domestic wastewater treatment facilities to

Magpie Creek tributary to the Natomas East Main Drainage

Canal and the Sacramento River.

From January 10, 1975 to November 27, 1978, the discharge

from McClellan AFB was governed by an NFDES Permit issued by

the Environmental Protection Agency (EPA).

Presently, McClellan AFB discharges are controlled by a State

NPDES Permit No. CA0004359, which became effective November 27,

1978. Details of the current permit are attached.

After July 1, 1981, the discharge to surface waters from

McClellan domestic and industrial wastewater treatment

plants is prohibited. Industrial waste will receive mixed

media filtration to reduce suspended solids while domestic

waste will receive high lime and/or alum treatment to remove

phosphorus and reduce silica. Both streams will be chlorinated

for disinfection and reused onbase for cooling water make-up,

irrigation, and other non-potable base uses.

The State permit, which now controls discharges from McClellan

AFB, will expire November 27, 1983.

waste discharges from the Davis site were originally controlled

under Resolution Order No. 64-104, prescribing requirements

for a discharge from the Davis site to two stabilization

ponds in series. On January 23, 1981, Resolution Order

0-1



No. 81-015 was enacted in order to more accurately prescribe

requirements for the containment of any dinharge from the

Davis site.

An additional pond was constructed in order to prevent waste

discharges from the site was well as increase evaporative/

percolative losses. A detailed description of Resolution

Order No. 81-015 is attached.

0 I



CALIFORZILA &CGIONAL WATER QUALITY CONTROL BuARD

j CENTRAL VALLEY REGION

ORDER NO. 7g-,V'

NPDES NO. CA0004359

WASTE DISCHARGE REQUIREMENTS
FOR

McCLELLAN AIR FORCE BASE
DOMESTIC AND INDUSTRIAL WASTEWATER TREATME.NT PLANTS

SACRAMENTO COUNTY

The California Regional Water Quality Control Board, Central Valley Region, (here-S

after Board), finds that:

1. MClellan Air Force Base (hereinafter discharger) has applied for waste discharge
requirements and a permit to discharge waste under the National Pollution Dis-
charge Elimination System.

2. McClellan Air Force Base discharges 2.0 mgd (87.6 i/sec) of treated domestic
waste and 1.2 mgd (52.6 1/sec) of treated industrial waste into Magpie Creek
and the Natomas East Main Drainage Canal, a water of the United States, at a
point 2,000 feet (610 m) east of Raley Boulevard and 2,000 feet (610 a) north.
of Bell Avenue in Del Paso Heights, North Sacramento. Treated sewage sludge is
used on base as a soil amendment.

3. The report of waste discharge describes the existing discharge as follows:

a. Discharge 001: Domestic Wastewater Treatment Plant Effluent

Average Flow: 1.0. million gallons per day (MGD) (44 i/sec)

Design Flow: 2.0 million gallons per day (MGD) (87.6 1/sec)

Milligrams
Constituents per liter lbs/day kg/day

BOD 12 61 28

Suspended Matter 7 34 16

b. Discharge 002: Industrial Wastewater. Treatment Plant Effluent

Aver:ge Flow: 0.5 million gallons per day (MGD) (22 l/sec)

Design Flow: 1.2 million gallons per day (MGD) (52.6 1/sec)

Influent Flow: Varies from day to day and is created in a batch
proaess

Milligrams
Constituents per liter lbs/day kg/da

COD 110 340 154

Suspended Solids 18 61 28

I
1'A



• McCLL-.I ,\LK kRci 3,ASE, DOMESTIC
-"1 A: Nv;vUS''IAL ,ST.WATER TlT.AME T PLANTS

SACRLOt0 COIJNrY

c. -Discharge 003: Effluent from 30" (0.8 m) storm drain outfall approxi-
omately 200' (61 m) northwest of Building 431. This discharge originally
Z contained fuel spills from an engine test cell that has since been

eliminated. A discharge continues to occur and the Air Force has
been unable to trace its source, but believe it is primarily cooling

o water..

d. Discharge 004: Effluent from 24" (0.6 m) storm drain outfall 'a the
o west side of the intersection of X street and 4 7th Street. This dis-

charge originally contained fuel spills from an engine test cell that
X has since been eliminated. A discharge continues to occur and the Air

Force has been unable to trace its source, but believes it is primarily
cooling water.

e. Discharge 005: Arcade Drainage Effluent

f. Discharge 006: Second Creek Effluent

g. Discharge 007: Magpie Creek at west boundary of Base, approximately 400'
(122 m) west of Building 704. Combination of all Base discharges in-
cluding off base discharges, but not Discharges 005 & 006, just prior
to leaving Base property,

2. EPA and the Regional Board have classified this discharge as a major discharge.

5. The Board on 25 July 1975 adopted a Water Quality Control Plan for the
Sacramenco-San Joaquin Delta Basin. The Basin Plan contains water quality
objectives for the Sacramento River and its tributaries.

6. The beneficial uses of Magpie Creek and the Natomas East Main Drainage
Canal are: municipal and agricultural supply; recreation; esthetic enjoyment;
and the preservation and enhancement of fish, wildlife, and ocher aquatic
resources.

7. The beneficial uses of the groundwater are: domestic, industrial, and
agricultural supply.

8. Effluent limitation, and toxic pretreatment effluent standards estab-
lished pursuant to Sections 208b, 301, 302, 303, 304, and 307 of the
Federal Water Pollution Control Act and amendments thereto are appli-
cable to the discharne.

9. The discharge from McClellan Air Force Base is presently governed by a
NPDES permit issued by the Environmental Protection Agency on 10 Januarv
1975.

10. The Board on 14 December 1961 adopted Resolution No. 61-149 and on 9
November 1953 adopted Resolution No. 53-59 which prescribed, respec-
tively, requirements for a discharge from McClellan Air Force Base in-
dustrial and domestic wastewater tacilitis to Magpie Creek tributary
to the Nacomas East Main Drainage Canal and the Sacramento River.

-2
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WASTL U LSCIL\KCL REQUIREmkntS
1 "cCLELLN,4 AIR FORCE BASE, DOMSTIC

AND INDUSTRIAL WASTEWATER TREAnIENT PLANTS

SACRAMENTO COUNTYi
.4

q.
11. McClellan Air Force Base proposes to discharge 2.0 MGD (87.6 1/sec).of treated

* domestic waste and 1.2 MGD (52.6 1/sec) of treated industrial waste to tertiary
treatment facilities prior to storage and distribution. Industrial waste will
receive mixed media filtration to reduce suspended solids while domestic waste
will receive high-lime and/or alum treatment to remove phosphorus and reduce
silica. Both streams will be chlorinated for disinfection and reused on base
for cooling water make-up, irrigation, and other non-potable base uses.

*0
3

12. The action to adopt a NPDES permit is exempt from the provisions of the
California Environmental Quality Act in accordance with Section 13389 of
the Water Code and Sections 15101, 15102, 15103, and 15104 of the Administrative Cod

13. The Board has notified the discharger and interested agencies and per-
sons of its intent to prescribe waste discharge requirements for this
discharge and has provided them with an opportunity for a public hearing
and an opportunity to submit their written views and recommendations.

14. The Board in a public meeting heard and considered all comments pertaining
to the discharge.

15. This Order shall serve as a National Pollutant Discharge Elimination System
permit pursuant to Section 402 of the Federal Water Pollution Control Act,
or amendments thereto, and shall take effect ten days from the date of
hearing provided the Regional Administrator EPA has no objections.

IT IS HEREBY ORDERED, McClellan Air Force Base, Department of the Air Force, in
order to meet the provisions contained in Division 7 of the California Water Code
and regulations adopted thereunder and the provisions of the Federal Water Pollu-
tion Control Act and regulations and guidelines adopted thereunder, shall comply
with the following:

A. Discharge Prohibitions:

1. After 1 July 1981, the discharge of waste to surface water drainage
courses from Discharge 001 or 002 is prohibited.

2. The bypass or overflow of untreated or partially treated waste is pro-
hibited from Discharge 001 or 002 and Discharge 003 and 004 during dry
weather conditions cou encing 1 July 1979.

3. The discharge of reclaimed wastewater in the form of aerosols to areas
of human habitation is prohibited.

S. Effluent Limitations: Discharge 001-007

J 1. The discharge of an effluent in excess of the following limits is
prohibited prior to 1 July 1981:

3
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WAr.STE ULSCIL\I%'L;. RLQUiRL. -.,rs

McCLELLA;4 Alil FORCE BASE, DORESTIC
- A:4D 1:;USTR[AL WSTE'iATER TRETATRENT PLANT

.SACP-A.'LN1'U COUNTY

3

q a. Discharge 001: Domestic Wascewater Treatment Plant Effluent

0
30-Day 7-Day 30-Day Daily

Constituent Units Average Average Median Maximum

o BOD( 1) mg/1 30 45 - - 90
lbs/day* 500 750 - - 1500
kg/day* 230 340 - - 680

3 Total Suspended mg/I 30 .45 - - 90
Matter lbs/day* 500 750 - - 1500

kg/day* 230 340 - - 680

Settleable Matter Ml/l 0.1 - - 0.2

Total Coliform No.1100 ml - - 23 500
Organisms

(1) 5-Day, 200C Biochemical Oxygen Demand
*Based upon a design treatment capacity of 2.0 MGD (87.6 1/sec)

b. Discharge 002: Industrial Wastewater Treatment Plant Effluent

30-Day Daily
Constituent Units Average Maximum

Suspended Solids mg/i 30 60
Ibs/day* 300 600
kg/day* 140 270

Settleable Solids mg/I 0.1 0.2

Total Copper mg/1 0.5 1.0
lbs/day* 5.0 10
kg/day* 2.3 4.5

Total Nickel mg/l 0.5 1.0
lbs/day* 5.0 10
kg/day* 2.3 4.5

Total Zinc mg/l 0.5 1.0
lbs/day* 5.0 10
kg/day* 2.3 4.5

Total Chromium mg/i 0.5 1.0
lbs/day* 5.0 10
kg/doy* 2.3 4.5

Hexavalent Chromium mg/l 0.05 0.10
lbs/day* 0.5 1.0
kg/day 0.23 0.45

Total Cyanide mg/l 0.5 1.0
lbs/day* 5.0 10
kg/day* 2.3 4.5

*Based on a design treacmunt capacity of 1.2 ,GD (52.o i/sec)

, ii '-, 4 ,-



WASTE ULSC1LIX UL UURE:IUITS
-~McCLCLLX4 ALR FORCE~ BASE, DOMESTIC

AVID l:WUSTRLAL WASTEvATER T.UATHENT P"A14TS
4- AC.1:;T0 COUNTY

30-Day Daily
Constituent Units Averai.e Maximum

Amenable Cyanide(l) mg/l 0.05 0.10

lbs/day* 0.5 1.0
kglday* 0.23 0.45

- Total Silver mg/i 0.05 0.10
lbs/day* 0.5 1.0
kg/day* 0.23 0.45

Total Lead mg/i 0.05 0.10
lbs/day* 0.5 1.0
kd/day* 0.23 0.45

Total Cadmium mg/1 0.10 0.20
lbs/day* 1.0 2.0
kg/day* 0.45 0.91

Phenol mg/i 0.10 0.20
lbs/day* 1.0 2.0
kg/day* 0.45 0.91

Oil & Grease mg/i 10 15
lbs/day* 100 150
kg/day* 45 68

(1) Those cyanides amenable to chlorination as described in 1972
Annual Book of ASTH Standards, 1972, Standard D2036-72 Method
B, Page 553.
*Based on a design treatment capacity of 1.2 MGD (52.6 I/sec)

2. The discharge of an effluent in excess of the following limits is pro-

hibited:

a. Discharge 003, 004 & 005:

Constituent Unit Daily Maximum

Oil & Grease mg/i 5.0

MBAS mg/i 0.5

COD mg/1 60

b. Discharge 006:

Constituent Units Dailv aximum

0il & Grease mg/I 5.0

mMAS mg/l 0.5

S 5-
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WASTE U i CiL'd(CZ RLQU1REM., j.S
%4McCLELL.N: AIK FORCE BASE, DOMESTIC
ALID LN:USTt.IL WASTEWATER TREATIENT PLANTS

- -I SAC,' k.%TO COU:NTY

- c. Discharge 007:
0

Constituent Unit Daily Maximum

Oil & Grease mg/1 5.0(1)

•MAS mg/1 0.5(2)
-,d

C (1) Or, shaLl not cause an increase of more than 5.0
mg/i in receiving waters

(2) Or, shall noc cause an increase of more than 0.5
mg/i in receiving waters

3. The arithmetic mean biochemical oxygen demand (5-day) and suspended
solids in effluent samples collected in a period of 30 consecutive
days shall not exceed 15 percent of the arithmetic mean of the values
for influent samples collected at approximately the same time during
the same period (85 percent removal). (Discharge 001).

4. The discharge shall not have a pH less than 6.5 nor greater than 8.5.

5. The maximum daily dry weather discharge shall not exceed 2.0 million
gallons (7.6 x 100 liters) for Discharge 001 and 1.2 million gallons
(4.5 x 106 liters) for Discharge 002.

6. Discharge 003 and 004 shall receive treatment during dry weather
conditions.

7. Survival of test fish in 96-hour bioassay of undiluteds unadulterated
waste shall be no less than:

Minimum for any one bioassay - 70Z
Median for any three or more consecutive bioassays ---- 90%

C. Sludge Disposal:

1. Neither the discharge nor its treatment, processing, or disposal shall
cause a poilution or nuisance as defined in the Califonria Water Code,
Section 13050.

2. The discharge of sludges into surface waters or surface water drainage
courses is prohibited.

3. Sludge shall be disposed of at a location and in a manner approved by
the Executive Officer (See WDR Order No. 78-99)

-6-



WAS1E L! S LL\A%-C ui:QU1REXL.%TS
IHcCLLLL,: AR FOKC. BASE, DOESTIC

ANU I:;UUSTXI.\L WASTEWATER TREATMENT PLANTS
SACNM.EN'rO .COUNTY

9
0. Receiving Water Limitations: Magpie, Arcade, and Second Creeks

for Discharge 001-007
C

1. The discharge shall not cause the dissolved oxygen concentration in
the receiving waters to fall below 5.0 mg/1.

2. The discharge shall not cause visible oil, grease, scu., or foam in
the receiving waters or watercourses.

o 3. The discharge shall not cause concentrations of any materials in the

receiving waters which are deleterious to human, animal, aquatic, or
plant life.

4. The discharge shall not cause esthetically undesirable discoloration
of the receiving waters.

5. The discharge shall not cause fungus slimes, or other objectionable
growths in the receiving waters.

6. The discharge shall not cause bottom deposits in the receiving waters.

7. The discharge shall not increase the turbidity of the receiving waters
by more than 20% over background levels.

8. The discharge shall not increase the temperature of the receiving water
above 90OF (32.2 0 C).

9. The discharge shall not cause a violation of any applicabie water quality
standard for receiving waters adopted by the Board or the State Water
Resources Control Board as required by the Federal Water Pollution
Control Act and regulations adopted thereunder. If more stringent appli-
cable water quality standards are approved pursuant to Section 303 of the
Federal Water Pollution Control Act, or amendments thereto, the Board will
revise and modify this Order in accordance with such more stringent stan-

dnrds.

E. Provisions:

1. Neither the discharge nor its treatment shall create a nuisance as defined
in the California Water Code, Section 13050.

2. Transmission and storage facilities shall be maintained to minimize the

generation of vectors.

3. 7he discharger shall not cause degradation of any water supply.

4. All reclaimed wastewater shall conform to the criteria of Title 22,

Chapter 4, Section 60301 et. seq., California Administrative Code.

5. Reclaimed wastewater transmission lines shall be clearly marked.

i
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W .ASI"L LLSCJI.'au: 1 LQUL 1 1,aTS
McCLELL\.i AR FORCE BASE, DOMESTIC

-' D I.L'US"RI.\I. WASTEWATER TREATMENT PLANTS
SACRX4LNU COUNJt

6. The discharger shall provide certified wastewater treatment plant opera-
o tors in accordance with re*,ulacions adopted by the State Water Resources
Z Control Board for the domestic wastewater treatment plant by 1 October

1979.

o 7. The discharger shall report promptly to the Board any material change or
proposed change in the character, location, or volume of the discharge.-4

o 8. Reclaimed wastewater shall be well managed to minimize erosion and runoff.

9. Thie discharger shall comply with toxic and pretreatment requirements pur-
suant to Section 307 of the Federal Water Pollution Control Act.

10. McClellan Air Force Base shall comply with the following time schedule
to assure compliance with Prohibition A.1 of this Order.

Report of
Task Date Compliance Due

Progress Report 1 Jan 1979 15 Jan 1979

Complete Final Design 1 Jun 1979 15 Jun 1979

Begin Construction 1 Jan 1980 15 Jan 1980

Progress Report 1 Jun 1980 15 Jun 1980

Complete Construction 1 Mar 1981 15 Mar 1981

Full Compliance 1 Jul 1981 15 Jul 1981

The discharger shall submit to the Board on or before each compliance
report date, a report detailing his compliance or noncompliance with
the specific schedule date and task.

If noncompliance is being reported, the reasons for such noncompliance
shall be stated, plus an estimate of the date when the discharger will
be in compliance. The discharger shall notify the Board by letter when
he has returned to compliance with the time schedule.

11. The discharger shall comply with all the items of the attached "Standard
Provisions and Reporting Requirements".

12. The discharger shall comply with the attached Monitoring and Reporting
Program No. 78-232 as ordered by the Executive Officer.

13. This Order expires on 1 July 1983 and the discharger must file a Report
of Waste Discharge in accordance with Title 23, California Administrative
Code, not later than 180 days in advance of such dace as application for
Issuance of new waste discharge requirements.

-8-



S McCLL% i ,\K B: l 'ASE, DOMESTIC

I " AND [1:iUSTIRL.U. WAS EWATZR TRETMENT PLANTS

V SAC1~W'r CJUL:-TY

O 14. The requirements prescribed by this Order supersede rh,. requirements pre-
scribed by Resolution No. 61-149 adopted on 14 Decemuer 1961 and Resolution

!3 No. 53-59 adopted on 9 November 1953 which are hereby rescinded.
0

15. In the event of any change in control or ownership of land or waste dis-
charge facilities presently owned or controlled by the discharger, the
discharger shall notify the succeeding owner or operator of the existence

zof this Order by letter, a copy of which shall be forwarded to this office.

I, JA .S A. ROAFRTSON, Executive Officer, do hereby certify the foregoing is a full,
true, and correct copy of an order adopted by the California Regional Water Quality
Control Board, Central Valley Region, on 17 November 1978

oe-gla1 eigned b-j
JAMES A. ROBERTSON,, Executive Officer

e ,



CALIM-fORIA MEIMAWTML=UMN U
CENTRAL VALLEY REGION

ORDER NO. 81-015

WASTE DISCHARGE REQUIRE;EN'TS
FOR

McCLELLAN AIR FORCE BASE
DAVIS TRANSMITTER SITE

YOLO COUNTY

The California Regional Water Quality Control Board, Central Valley Region, (here-
after Board), finds that:

1. The Board on 16 July 1964 adopted Resolution No. 64-104 which prescribed
requirements for a discharge from the Davis Transmitter Site to two stabili-
zation ponds in series.

2. Present waste discharge requirements established by Resolution No. 64-104
are neither adequate nor consistent with present plans and policies of the
Board.

3. Report of Waste Discharge dated 5 March 1964 states the Davis Transmitter
Site discharges 1700 gallons per day (.07 1/sec) from 12 personnel on site.

4. Davis Transmitter Site is located four miles (6.4 kin) southwest of-Davis
on County Road 36 with surface water drainage to the Yolo By-pass.

5. The beneficial uses of Yolo By-pass are: agricultural supply; limited
recreation and esthetic enjoyment; and preservation and enhancement of
fish, wildlife, and other aquatic resources.

6. The beneficial uses of the ground water are: domestic, municipal, industrial,
and agricultural supply.

7. The Board, on 25 July 1975, adopted a Water Quality Control Plan for the
Sacramento River Basin and the Sacraimento-San Joaquin Delta Basin. The
Basin Plan contains water quality objectives for the Sacramento-San Joaquin
Delta.

8. The action to revise waste discharge recuirements for this existing facility
is exempt from the provisions of the California Environmental Quality Act
in accordance with Section 2714(a)(2), Chapter 3, Title 23, California
Administrative Code.

9. The Board has notified the Discharger and interested agencies and persons of
its intent to prescribe waste discharge requirements for this discharge.

10. The Board in a public meeting heard and considered all corments pertaining
to the discharge.

1
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, .W:CLELLAN AIR F, ORCE EASE
DAVIS TRA;iS:ITTER SITE
YOLO COUNTY

IT IS HEREBY ORDERED, that Resolution ;,o. 64-104, be rescinded ard McClellan ir
Force Base, Davis Transmitter Site, in order to meet the provisions contained in
Division 7 of the California Water.Code and regulations adopted thereunder, shall
comply with the following:

A. Discharge Prohibitions:

1. The direct discharge of wastes to surface waters or surface water
drainage courses is prohibited.

2. The by-pass or overflow of untreated or partially treated waste is
prohibi ted.

B. Discharge Specifications:

1. The discharge shall not cause a pollution or nuisance as defined by
the California 'ater Code, Section 13050.

2. The discharge shall not cause degradation of any water supply.

3. The discharge shall remain within the designated disposal area at
all times.

4. Reclaimed wastewater used for irrigation shall meet the criteria
contained in Title 22, Division 4, California Admainistrative Code
(Section 60301 et seq.).

5. The dissolved oxygen content of holding ponds shall not be less than
1.0 mg/l for 16 hours in any 24 hour period.

6. Ponds shall be constructed and operated so as to prevent the propagation

of mosquitoes and other vectors.

C. Provisions:

1. The Discharger may be required to submit technical or monitoring
reports as directed by the Executive Officer.

2. The Discharger shall report promptly to the Board any material chance
or proposed change in the character, location, or volume of the dis-
charge.

3. The Discharcger shall comply with the Standard Provisions and Reporting
Requirements, dated 21 Septemner 1979, which are a part of this order.



/ ,ASTE DISCFARGE REQUIRC.IENTS
I McCLELLAN AIR FCRCE BASE

DAVIS TRAN'S:.IUTTER SITE

YOLO COUNTYI
4. In the event of any change in control or ownership of land or waste

I discharge facilities presently owned or controlled by the Discharger,
the Discharger shall notify the succeeding owner or operator of the
existence of this Order by letter, a copy of which shall be fordarded

jto this office.

5. The Board will review this Order periodically and may revise requirements
I when necessary.

I, JAMES A. ROBERTSON, Executive Officer, do hereby certify the foregoing is a full,
true, and correct copy of an Order adopted by the California Regional Water Quality
Control Board, Central Valley Region, on 23 January 1981

A. ROBERTSON, Executive Officer

KCH/ap Revised 11/28/80
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IiFORIATION' SHEET

McCLELLAl AIR FORCE BASE
DAVIS TPA!S.UITTER SITE
YOLO COUITY

This facility, located some four miles (6.4 kin) southeast of Davis, has been in
operation for several years. Original daste disposal was by means of a septic
tank and underground leach fields. Area soils are largely composed of clay wnich
probably contrinuted to intermittent leach field failure over tne years. Good
isolation and the fact that these leach fields were located downwind of living
quarters helped to minimize the problem. Surrounding area is devoted solely
to agriculture with the nearest residence located nearly a mile (1.6 kin) away.

Present population at this station is around 12 persons, none of which live at
the site. Past pcpulaticns have reached lO0 at times.

Present waste treatment facilities consist of the original septic tank which no-.a
dischargas to tw;'o ponds measuring 50 x 150 feet (05 m x 46 m) and 4 feet (1.2 m)
deep. To prevent overflc;s, which occur during wet: weather, one additional pond
was constructed this year.

Annual rainfall is 17 inches (43 cm) with an evaooration rate of .2 inches
(1.32 m). The average annual temperature is 76OF (24.4oC).

KCWap 12/3/80
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I

DEPARTMENT OF THE AIR FORCE
HEAOQUARTERS 2Z8O AIR 8ASIL GROUP (AFLCI

MCCLELLAN AIR FORCE SASE. CALIFORNIA 95662

-, , 19 NOV 1980

S."..Iizarduus Waste Permit Application

Environmental Protection Agency, Region IX
Attn: A-3-2014 215 Fremont Street
Sdn Francisco, CA 94105U

1~

1. Enclosed is our Part A application to operate hazardous waste
treatment, storage and disposal facilities in accordance with Sec 3005(e)
of the Resource Conservation and Recovery Act, P.L. 94-580. McClellan
Air Force Base is owned by the Department of the Air Force. Sixteen
of our seventeen hazardous waste operational units (as defined In Section
D of the application packet) are operated by the Department of the Air
Force while another operational unit is operated by the Department of
Defense Logistics Agency, Defense Property Disposal Office. We are
therefore submitting two complete Forms 3 with our one complete Form 1.

2. Part 261.6(b)(6) of your hazardous waste management system regulations
require that we submit an application for storage facilities of hazardous
wastes which are used, re-used, recycled or reclaimed. This requirement
applies to our EPA Hazardous Waste Number D001 wastes consisting of
ignitable waste oils, degreasing solvents and jet fuels, which we store
at several of our facilities prior to sale to waste oil recyclers. We
are informed by Mr. Gary Dietrich, EPA Associate Deputy Administrator
for Solid Waste, that EPA will list waste oils as hazardous wastes
sometime between January and July 1981. However, the listing would be
conditional. For instance, waste oils used for road oiling would be
regulated but waste oils which are filtered and blended at a small ratio
with new products for use as heating fuel would not be regulated. Since
some of our waste oils are blended for use as heating fuel, we expect to
significantly revise this Part A application subsequent to your waste
oils listing.

3. McClellan Air Force Base has an active program to remove asbestos
from existing structures. It is unclear whether you intended to regulate
this activity under your hazardous waste management system. EPA Hazardous
Waste Number U013 (asbestos) seems to apply to off-specification products
which result from asbestos manufacturing activities. Nevertheless, we
have included this waste on the 2852 Air Base Group/DE Form 3 in case
we have incorrectly interpreted your regulations.

•I :- I.i/cli, u/ the .lrospcev 'I'cam
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4. Item XA tit Form 1 refers to 4n NPDES permit which is now enforced
by the tte of California Water Quality Control Board, Central Valley
Rj j ,un. The Board has reissued the permit under the Order Number 78-332.

• ~4 L CAtPI 1 USAF 1 ArchCunsinander tHazardous Waste Penuit

k/i Application

2I 2v
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TINE FROM THE FRJNrT

97 1 1 Nat ionalI Security 7 4 5 8 21 -"y Airports and Flying Fields

C TINO0. FOUNT"~

M 4 2'2'5l 5"TCvra1 Warehousing and Storage 7 3 417L1~~~ Electroplating

IL OPIRATOR INFORMATION

A .I I I I I I I I I I I I I I th Ie sSMUIT IP L E-S EE A TrTAC HE D 2 E PA FOR M S 3 51 0 ownwl.

r. STATUS or OPUflATO6R (Enter A. .approprite leter into the gnawr box; if "Other,' *Wifr.) 0. pmomcla(giE C~d. 4 &)__
F-* PEOOERAL M PUBLIC lor~thai, r" ediral of 2tate(SECJY
I v TATI 0 .OTHEA r'puelift A ' Iif
* PRIVATE w.. a.a

e. SYNSCE? an P.O. Sax

F. CITY an Tow"E 0.61'AT x4.3' cocoS IX INDIAN LAND

M31 C C L E'LIL A'N N A I IR IIFO101RaC IE IIBjA I S'E IC 5 6521 Ist ailvl~i n11111110 "

X. IXISgNG ENVIRONMENTAL PIAMITS 1 1 1
Anvos (Dilwharips to Sarl'e Wismvj o. Poo (A r E,.dmau from. Prooed Sourest f

N CA-O0 0043 59 9 P
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Control District permits.

L MAP

Attaeh to thsa appication a topogrpic ma tvs aea atanding to at Ian one mile beyond property boundenes. The maip must show
IM Oun 01 the facility. the locastion of sck of in txlsinq and prpqd intak anid discharge structures. each of Its hazardous want
vou"eaMe storage, or disposal facilities end sigh walkwier It inject fluids undergrounid. Include all springs, rivers and othersurface

X)L MA4TURS OF SIUSINIES11 1provi, a ~re dat

McClellan AFB's primary business is to militarily defend the United States by procuring,
maintaining, repairing, supplying, distributing and transporting Air Force aircraft, parts,
and component systems.

VOLI CIERTIFICATION Ism, ieee uuciw a

twol' under parneiry Of law that I ho~w perwfieily examined &nd am fenmsar wfth Ow hntmntio submitted in this 490lkatin sad d
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nft vmWt~, including the poedhbility of fAm and imprisonment
A. NAME & OFFICIAL TITt(type or pnt) 0.S ̂ Tun ATM 510149

jilLLIAM CAMPFIELD, Jr. , Colonel , USAF
zase Commander A" - q C
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U.S. Environmental Protection Agency
HAZARDOUS WASTE PERMI1T APPLICATION

ADDENDUM -GENERAL INFORMAT ION

FOAM~~~1 LI I T01.NVAL) %L,' LI

HALAHOOUS'WASTE PERMIT APPLICATION I7T 3 3 I

E85LA2 AR BAS R / CF.

OPRTRPA;R .T1 Yf O @M.ea .cw N NLN
A. PaIAMS oIoi Rom AGESI

MCCLELLA Al- Ri iOC BAS CA 9565- Mw v
I4 .E .' . "T I I



MA I iALARGUS WASTE PERMIT APPLICATION ~ ~ ~ "

ZO94M Id A INVIH)N1.N1ALNU LC.TIO CIA"NCV

HI )IKSI UKI4 %I~C o th 11 01 Ii .1N
7 i.ee nI.. -. 1-.. t~ A -. U Ilicwi Ifl..h Weo Lauxm 11WiIyl II..ivwute th.&s s t it st~mmlic.(iun vw li, CuIlIteiitini iv tl u iaC ,-Y 0i
ri-o ftiecdmIte ... b C ..u .. I l .. i-..lu aeeU y4," .lweoUit 6tI"Wi y')II l ti.y IWA 1.0 Nuflmer.c Cii n$ it s v- 1-1-1ui4l4at~l li~ '. I.C Iv

4EPA, 0 Nustwoue mc it,-e i

k I tLAB~riNC. PAC. LIT V (.IICI* L.. f,**tI..l. . .I .. .. .',. 1. .1 ~ ! 81.ft NEW ArILITV ~ "

4. ... . ~CJNLAIIgTNC. P.A% 61,11llS. PllJ~iIU%1k U r (w~e I,,. c . J Jay) t.Y ~ 7 A.- .iN-
~ ~f ~~f Le~AI0 ~.t, "a TNIAro, (.ON% FNUUTIGQi COtMMENCIE gj9PSii C~t TUD t,

1 1 AI
5
P.LICATION .awv . ~ ~A. .. .. I~ .- ( tLe..... C

L * I- FACILITY PlAb aNTIAN11 STATUS a FACIL.JTV HAS A NCIIA 10a'9. 4

1Hl. PROCESSES - CODI:S AND) DESICN CAFAC I IL

A.1 PROCESS CODE - E~iIWIo tits coCA trumn he list Qt swuo-moss tmugigg t4w mi .1 Last deeCUiS eamh pIoCU to IS useid at the I Sctioi. Ton ion..g ig-ovedeid fa(
entering cud".. It mu -es liii ...uuld. enter the mcOiJ in tisIse ioieetelumid. I a rocess wiell us uued that is not inlcludehd inIn list sat04OM Iilowi. than
0 SIFecbel this aeucabsin IJid(J'I oailr Cc~miyJ in me bpwCA. peuvotieu ur oturi (han.rp IltCJ.

5. PROCSS DESIGN CAPACITY - For each code geitugad i n caturnn A viter trl ip 00IVy of tise proam"e.
1. AMOUNT - Ent tietsneut
2. UNIT OF MEASI~mE - For eacn amoaunt enered sn c~oumn all). we,*, In. code fromi in@ ls of Wool mesur deS lo" boa" 8Mial asto t" unit ')I

mmuo tuued. Only th iet us of quwe that are 4iats low 440. shid Us used.

PRO- APPROPRIATE UNITS OF PRO. APPROPRIATE UNITS OF
CESS MEASURE FOR PROCESS CESS MEASURE FOR PROCESS

_____________ cifln fLEjIciN APArITV *plngpSq r-nnp _pgUt1Q CAPACITY

CONTAINEgR Ibew1VA. Jolne. #~lCC.)$ GALL1ONS OftLRAIrE TANK To LIS4. POR CAY 0
TAN"K S0a GAL.LONS OR LSIRMS igePOCAY 0R1ASTz P1169 so$ CUfisC YA41401S On SURFACE ,d~pOUNOMENT TO& SALONS" Post 0A IF O

cusiC whvlae LITERS P49R DAY
SURFACE IM$POUNG*AbT 00. GALLON"S ON IjT9Re INCINERATOR T03 TONS PERNOUROff

INaT*IC TONS FER NOUN4

iNjgCTION WELL. 07e 6DA6LLOfe On LITRS ,TR PNNU
LAND1FILL. 000 ACRCEFEET (the V01imludiU that ortIR Ws for phystoral. cheoieww4 T411 GALLONS PotN DAY ON

Iuid ti er Unua acr e hanselm a, bitedogiwu troatintnt LITS POR DAY
&IpAh O~ra tuvel *N pwea sss o aUns fig tank.
"6CTANEMEATER surtui impueenbJomaa or? IW1i1e

LAND0 A11PICATION 0e1 ACReS, OR NECTANES atom. Doe~d e dpruceste. In
OcaAN DISPOSAL. 048 GALL-ONS PENt DAY anRh Ls es proided. hess" lU-rC

LITERS PCR DAY
SURFACE IMPOU~NabMENT 008 0G1ALONS OR LATERS

UNIT OF UNIT OF UNIT OF
MEASURE MEASURE MEASURE

UNIT OF MEASURE CODE UNIT OP MEASURE coos UNjIT OF ME ASUR E _C0OE
3A1669101141 ....... ............... LITERS1 PaR DAY................. V ACREFEET........................... A
L1IaS........................6. TONS 0111R1 "OUN..................a PNECTaREMETER................ F
CUSIC YARDS................ ... V ME11THIC TONS PEN NOUW.......... W ACRENS..........................
CU C METERS.................. C GALLONS4 PCX ow .OI............ NECTARS...................... a
GAILLONS141 PER DAY...............Uj LITERS PER 8CON................

EXAMPLE FOR COMPLETING ITEM III (a~shtwn in line nownbern X I an X-2 belowj: A faciicI lis two staopeg tanks. one tanta con "al 2100 gallons ..fU ito
other canl hold 400 gelland. The foalItV .180 has an incineratr that ca burn up to 20 gallone per, hour.

. QDUP - I I
A. PRO- 3. PROCESS DESIGN CAPACITY FO SAPRO- UN. ,RCS FORN AACT

CODE U O f'.0rrICIALi C009 1. &MQ.t UNg1. UNIT" OF IC A si Lo I S4,011011hi2  I SUREe USE sue 1LY Z 2 COOK is atr OL
(.pedfyj(vrnier ONY Z lu a

01 ______600 _____ 1,200,000 ~ -U

20 6 T 1 :3 ,125E

S1 f0 1i 254,600 '

021 67,700_________

01810 16,500 !T __________-___

I 1 331 1 ,350,000 tG 1 1 10 Irm .

- -' "I-- VERS



'T(j13E UESCRIi iffi DESIGN LAPACITY UNIT OF MEASURE
T04 I nd stria1 wa~is ludge I dIewa~ee 0.5

T04 Sludge drying beds 3000 U

IV. DESCRIPTION OF IIALARI)OUS WASTES
A. EAK A USWASTC-NUMOCK 47 Ent~wthe four-diit number fromi 40 CFR. SLudps t 0 for acn iistoi hdAwdoull wase YOU -vil fhanule If 'Ou

handla haggidous wostes wh.,.fl wre not listed in 40 CFM. Subpmrt 0, enter the four-digit number/u) tromn 40 CFM, Soper C that desctibes the claoracter is-

tics=do the tonic cononlaininuflts thane hazadous weese.

IL ESTIMATED ANdNUAL QUANTITY - For ea@h listed wste entered in column A asmata the quantity of that Waste that will be hwndled onl an 0111U.1
twons. For eocu chowassaresae or tealis bfnonarsw entered In column A estimate the tooa annua quantity of all thme non-listed wasti ulsha will beo handled
whmich Possess that characteristic or contaminant.

C. UNIT OF MEASURE - For each quantity entered im column 8 enter the unit of moemrii code. Units at meastir iilfcm mosm be used end the appropriate
Cods" e:

ferL19 S 0F WF A13 F lRQ t VOf11lMeTR1Ce UI flPMCBL"M fl
Fouwoc1. I .. .. ...... ... P KILOGRtAM . .. .. .. . .... .. .. .. ......

It faility recvrds use; &aiv other unit of mesure for quantity, the units of memour must be smnneed litiqens at the raolreq "i~tsat meesaire takmng .ntg
souft the apperopriate deinsity or specific graelity, at the wate.

0. PROCEShS
1. PROCESS CODES:

Fair listd samrdoe w*am For each Imed hazardous waste entered in column A ~eec t11e GadfloW frm de lE of proem cc co ntained in lterni IlIl
to indicate how the waste will be stored, treated, and/or dpcOosed of at the facility.
Fair non-4sed hamardesiai wasils For ach characteristic or toxic contaminant entered in cohumn A. elM doe codefas) from the list Of peroess cods
contained in Itemn Ill to indicate sit the processes that will be used to store, Ueat. andJor tclepolis at 01 "h non-oated limaardoue wastes that Pusbsass
inat chairaternstic or toxic contamoint.
Noes: Four spoon are Provided for entering prems codes. If more are needed: (11 Enter theo first three so described abiove. (21 Enter "000" n trio
as3treili right boxn of hIme IV'O( 1.; end 13) Enter In the wace Provided on page 4. the line n~me and the editlnll code/a)

2. PROCESS OESCfIIPTION: Ifs code is not listed fore4 proceas thal will be used. describe the plOaes Ini the apac rovided o tfit

NOTE:- MAZARD0US WASTES 055CR WED BY MORI THAN ONE EPA HAZAROUS VAMT 14UMIER - lNeaed"u waes tha me be described by
more thanf One EPA Haardous Wast@ Number ihelf be described on the form os fujl owe:

1. Selct tone ull the EPA fHawadous WeeI* Nulbes and enter itIn column A. On the .ame line oomplete saons SC. aOd g by glsiilasp the total annual
Wijulty of the waste iond describin all the procesases to be used to trieat. &ture, entlor dispose af the Wast.

2. In column A Of the next line enter the Other EPA Haardous Waste Number that can bil used 10 descIbe 1101 VMN. in goluini Q421 on that lines enter
"included with above" and meke no othe entries on that line.

3. Repass ap 2 for each ofter EPA H'aaurvious Waste Number thee can be used to describe the hazadFoDu wast

EXAMPLE FOR COMPLETING ITEM IV (sho~w in line owerrberr X- I. X-2. X-3. and X-4 bellow) - A facility will tras and dWsOse of an etkmted 900 pounds
Par year of chrome shteeai.js from loother tanning and finishing operation. In saddition. the facility Will Wtre mid disPMs Of three non111-1sted wassts. Two Westa"
ea coosa only end owee Wol be on sohmate 200 pounds oar year of each waste. The other weste to 011rroliwe 4id *sit and there will be an onstiased

100 pounds aer yewr of that wasto. Treatment will be in an Ininerator and disposal Will be in a landfill.
IA. 1PA I C. U!siTr____________ .P CSE

ld HAZARD.I JSSTIMATED ANNUAL or meA
2d .A... (N QUANTITY Of WAST9 40114 ener. ae 10,ecadae12060 r riseaeu Dgiij:111F10.

.. aZ istecodes

X-3o lil 1)001 P1 ,.. ID, 0

0- h,( 1 .ide'd %vigli abo 1t,

EPA F ~ 'PAGE Z oF 5 L~i it~t - Au.



CTAI-!5j7 1 7 24 31317 ,) l U. 1 = -.
IV, Luk~m X1 Il I I VN 1,1 11 %1111 )I Is W AS I E 11 , mjiJ
1 D L A t..A 0, t . PR OCES'IESr

rig 67 HA zAIN UtU L *,t IMArL I3 ANNUAL 1

o  A NL f tAN I IT V Uk WA TL ... .I 0941-- vy-of1'_'_ ....... ! ____.......______"

0 l 0 1 1,028,650 P S 0 1 S 0 2 0 3

TTP002 _ 40 _________0___1_

F 0 0 1 411,250 1 I ' ' ' _ ' _ _ '

I4 5 K oob 29574 ____ __1_ ___TI__I

F 0 02 5450 Is 0 1
I Ir 0 0 3 51 P IsI

98,280 P S 0 1_T_0_1

I I F 0 0 9 213,440 T_ _ _ 0 _ __0_1

10 9,50 S 0 1 0
i - _ - ' * ' 5 ' ' s torage enclosure for asBest!

- 0 1 3 2,000 p S 0 1 O 8 0 gloves and material removed

L21D 07 2,400,000 P D 8 0 D 8 3 0 1 0 4

133 F 002 : Included with above

I .07-7 
Included with above

iU 2 1 0 :! Included with above

12 2 2 8 _ Included with above

IF 0 A very small quantiti P S 0 1

ri i

I rI I I
-'-PO0 " P TO 1,

1 -- - - - F I I 1l-

2p 0 1 " TO _1

2 4 p 011 P_1 IP T I I___

0i 1P to p S' 0 1

l 02 " TO

II ! Il
'P - . I(680'* i I,'u

°
J - Fik-



J' IV l'fr.%KCI111IN OF H6AZARD~OUS WASTES

efe"~~~., 4 91TIMAraD ANNUAL Umg,% PQCf6XSC4AS rLt4U' UUANTITY O WAST P@EOCCS1 atBtCd1 ()

7 P02 4RCS vc.alsrna1 guantiti Tol

7 P _ _ _ _ _ _ _ _ _ _ ~ s
TO3e 28 P 0 3 5s T),_ 

_ _ _ _ _ _ _ _ _ _ _ _

34 .. - s'0

3 'S

130 P07 01

36 P 089 " 0 i
37 P 017 3"P T01

4 P10 p T 17

4f fU 001 " 
'

L- - I'r---r-
35__P_0_7 8 0 1)

9 r- 1l. S, Of 11-

39 2 1 9891 P Ts 0 1T

42* Iin, 0 0 2, If tdP~ T/ 0, 1F '
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O! "1 U TO1 T
_ T _ . -- ',_ _--_M

, _, ______ T O If________
A . " C T 0. 1

6 H ZAR .1, . ESTIM TTO A " '@oaf I (etr (i i CO! go no nee nI

r.5 U 1 T 0 I,

11 " T 11
57 U TO ___l_

60 -li 8 _ _ _ _ _ 'Tol0l

61 U10O 56 i__ __ p1 T 0i1l

3 U" 070 T 0 1

64 11007!1 T_________ 0, T 1

65 U 8 " 74 r T 1 0 1 11

66 U1 75 p TO 0_ _ __ _ __1_ _

67 UO07181 p .!T 0 1 _ _ _ _ _ _ _ _ _ _-- *- .~T 1-- ?~
, I I

68 -' 0 8 0 :p T 0 1T -n
69 U081 p T 0a

70 110 82 is__ _ __ _ p Tol '__ _ ___11__ _

71 U 0,912 Is_7_________III* p TO1I

72 81108 p TO _11-- Tr ---'T-- -r--,--'

73 jU l 1j 2 0 P T 0 1i_ _ _ _ _7421 1 3 p T 0 11

7 _1_F 7_ - r -r-r-'- -I0--r-- ......74 U 3t P TOll

Ii - r T T - -- r
7 21 P T 0 1ii -"
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;C 4ASrCNO' QUANTITY Of' WASTC Iv:e . pROu o ds0a ,.m~oca$ ,0RPYO
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t 'iNle 1 Ii . sg d Ii t O f 1I h

79 U 1 2_4 very small quantitis TO I______________
81J I i 312 it, IN llq Ts 0, 11I

Z -" l_ T 11
" 8 125 - To 0 1!,

Bo3 L 1 3 _________ -i p'
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VII FACILITY GEOWIG PICLCIO
Allenwng#& l ti U .11,;l.. .so iin t e .60C .ecruv oift nNd CI6 TW tfO jOfciI 30 LONGtfU470s f Mium g r ad..nig E)

V1i. PACITYAH OWNER
.A e itingetacilitie mst ile U'.filtyoerats taiiii o n g ecsan VIII tan Farm fl deineaeal r eiing stuc ue s. eist ing sO5to (hdOt

U. the adispyosar is totl tf tes lt futeraturq.etetor dopa lirted i46 intrctionsVI nFr I opeeh tior me eal

VII. OPIUr GEOGiAP1'rS LOCAGA 1Wiu1~ WN e... .~I

VII .CLT OWNER N. O4.CT NTW *ZPco

13umr. th at bawdot oweisn mhe fequir oertorosted iniul Ucimmeiteoy FrmsOnsll 1. r obtaining th nfomth. ev ta

F, 28ABG Mc9lella Air Force BaseNAUR C. CAI SiGN 5 j

1=0L111NE CERTFICATrION lnlSAI -

I Ceattily untie, onafty O.ff I.dv that / have personally ejtajiifidnda f e amilia with the inforation subietted it, thisdalli attavi'ed
dcumients, and that basedi on my onquiry ut those inivduals immetiiawly reaoisie, for obtaining the information, / beliove that the

submitted information is tru, jIacur itel i,,iomige. I aml iaar [flat there are signiticant pensiriel; for submittig faiwe,nformoott,
ri'luding the 0siblifit~ y t tvie anini prisonnalf,

V.,LIA CAPILJ. ooeSF -1"e

3aseCtn 3ser iviliL 9'i qer '7



II

S McClellan Air Force Base's hazardous waste facility consists of seventeen
operational units, sixteen of which are incorporated in this Form 3 RCRAPfacility permit application. We are attaching a basic layout of all opera-
tional units complete with a series of unit drawings (some units are combined

S on drawings) in lieu of one hazardous waste facility drawing as you have
instructed.

EP

EP on 35. ,1..~



4q4

I +

-A-
of'ow 2

pwI-c

Ad- #'

077 ..L ~r~sell

-
L~An

~~Fin

XA

I 4L

* *I~s~iK



A~~ *.A*v ' A. '

a,, Lr g~ IVAcL,'r'

coo~~C rfI)X . C

Alla4



Ib7'

Ar-



%V INA

.4

/ti



V. FACILIY 

iAJ- STREET

-04 10

620

c U___

7' 1'10

s~ 6 r

Ln (~~6 0 
!

rrocer



4 ........... J ()&l Nt. 158 SW4100

I

0.0

t~0 11 T-A~d

/o 9A0r*

jPD GQl e.0



fw 4,1......i J~d V, j'-S~J

V . aIFup 
Ai,.., )11 . 5.atj

'IS 9.9

_____ WKC~J ~ y
30L)L~

-JL

LU-0-

-- ii

I- T

EPA l.~ b :.PAG. 5 .Cc i



-ac t ft 4, 5

rat

Q2~

flA AIZA T..-J

8r. ArJVP4*A.Q

Md','rA4..l

/1AG 5 OFQ



Fa,,., , ' U4ftf NVa 156&S80004

. 3

44

4 0'0?

FAC LIT P OT LA -
. ( Z

BASEb DEOIINIDUTILWSESLDELNFL

SO For-K PAOE~t



0*.

cP i

I , , ,,.

I- /

SPA .,.,,A /
I/

1

i / '- "' ' - FJG T ,,c

I ;d.. .. Srl

' ,I.

!/

i1!'



4 7AAIWA.Y 7C13

ProcessCc'SI

IPA grj PG :I



s 1 F%

//j

7 'A-

Prc s Uz-



Al .',' ,,,,, Ai,,,,vI')fMd V., I5~ ~aLt)U4

A X ArrnC e

ap^ ,o-n;103-ow'tu



U.S. Environmenta1 Protection Agency
7 HAZARDOUS WASTE PERMIT APPLICATION

o ADDENDUM - GENERAL INFOF44ATION

-FOA 1 IVHM&TL~((C~J . IP. I U NumULI.0IHAZAR OUS WASTE PERMIT APPLICATION-r7
-___ rlE - #, 1, , C A -LdL Ii 7. 2 4sf 3 3 7

Fisau.EF'E'N SE PR P R Y DSOA' O F ICE

OPERATOR 11NFORMATION
A. MAUI , Is vine non" Hwseua i

r Trsor oPzmrAmO (Enter the appuprae totter ima eM sloer bap: if "Other". weC.lj)jP larl a.6 ima

5 STA TE 0 - OT E j* v, *ti- k iU I I

P & PRIVATEit o-um

19. STM99T On P.O. SOX

SCA/ D P DO- Y K'D t

1_ 0. ClnY on Tow" *.vA w.gs os NIAN LA% 37
MKCCL ELAN AI'R FO' R 'C A''52I0fv1v "df C'w A 9os

[6~d 1. 46
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11. FIRST Olt REVISED -%I'LICTO
111e41e14101X" 'nthe epwj, lit-dttbox in A o d below tmek oalboar only) to inldicae Whetftr this is the first pitca(ion you age submitting for your facility or
rilivind applicauion. It this is your first application and you alread know your facility's EPA 1 .0. Number, or it this is ac Itvised appil"ictin enter your facility

A. FIRST APPLICATION (pii", an -X" below and prillvide rise apropriate date)

C] . EXISTINiS PACI&.Il'V clans ,,u'iiftor ima6Iiiion oft "existinfl iity, F 2.N&WV I' ACILITY (C.Miplett Itemn &elow.)
C.$npvir Item, below.) 1, FOR NEW FACILi TIE

Fo* 9XONEIaTING FACiLITIES. PROVioc TNHE DATE (yr.. Mno.. & iuyo I 11-1 (yr., ,no.. & day) aPE
04,OPILRATION VEGAN Oft THE DATE CONSTRUCTION COMMEANCEO TON MAGAN 0OR ISF*6* FT0loete oe to that left) 9XCPECCYRD TO SEG

fl L REIE PLICATION fplure an .. X' below and complete Item I 46oiep
0 . FACILITY "AS iNTEMire STATUS f-'. VAC1iTY MAS A RCRA PCRMIT

11II. PROCESSES - CODES AND DESIGN CAPACITIES

A. PROCESS CODE - Enter the cooe fromn the list of process codas below that beet describee each process to be used at the facility. Ten lines are provided for
entering codes. If more lines ite needed, enter the codess in the space provided. If a process Will be used that is not ncluumd in the list of codes below, the-
d, crbe the process (mniciurjhng ia design capaity) in the spaue provided on the form fttnn 1il-C).

L. PROCESS DESIGN CAPACITY - For each code entered in column A enter the capacity of the process.
1. AMOUNT - Enter the amount.
2. UNIT OF MLASURE - For eena amnount entered in column Of 1). enter the code from the list of unit masre codes below that describes the unit of

measure used. Only the units of maeeuts, that are listed below should be used.
PRO- APPROPRIATE UNITS OF PRO- APPROPRIATE UNITS OF
CESS MEASURE FOR PROCESS CESS MEASURE FOR PROCESS
ennrF F ~ fb CPAtLITY PROErEqE COOF nr-SIN tQAPAtQIrY

CONTAINER fbarral. draum. etc.) Sao GA^LOS an LITeRs TANK Telk GALLONS Pr DAY oR
TANK ea ALLONS OR LITERS LITERS paR DAY
WASTS PiLE ::ea cu21011 YARDSo OR SURFACE IMAPOUNlDMENT T02 GALLONS PCIR DAY OR

CUSIC METERS ITERS PER DAY
sarPACE IMPOUNDomENT $04 GALLONS ORt LITERS INCINERATOR TOS TONS6 PER HouR oR

METRIC TONS PSRHOURi'Diino GALLODNS PER HOUR ORt
INJECTION W109LL1 079 GALLONS ORt LIJTERS LITERIS PIER HouR
LAPICPILL, 0ee ACRE- F4ET (thoe uolwyme that OTHERn (Uice for physscal, chewmisa. T04 GALLONS PRa DAY oR

would cover one cw toea thermel or biloelcejca treate lnt LITERS PER DAV
depshl~ of one fool) oR PFCONOa iot 154* Ge tg n tftnha.
I4ECTARS-NIETER turface intPound011t8 or "inne,

LAND APPLICATION Dal ^ARS OR HECTARES atom Describe tha '"'eases"i
OCEAN DISPOSAL 042 GALLONS PENH DAY OR the spaew provided:, "... UZ-C

LITERS PIER DAY
SUNPACE IMPOUNDMENT 043 GALLONS OR LITERS

IAMUNT OFU ORI OF UNI AMFN

GA L N .. . . . .... .L25PRD Y.. . . . . . VA RGfg T. . .
LITERS_ _ _ _ .................. I.T N IR H U-..L. . . "1C Alif406 U .. . . .O-I 8C A D 0 . .. . . ... 60 ______ONPROU_... .. _N_____. ___.. .. .. .._.

CU I 1119r ms . .. . .. . ..CGA L NSP R O R . .. . I CC A KS. .. . .. . ...)

_ _ _ _ _ _ _ _ _ _ Pa DA_.. .. .. .V_ _ _ __P RO R_.. . .. .

EXA11111111OLE___ 8 _OMLTNGIE IIlsoninln lsenerX-Iad - hio):Afciiy a wosoag ans n@tn a ol Wgaln adt

___________________ _______ hold____ 400 galn.Te aiiyals a nicieao ha o unti o2 oonsp or

- Pa oD U50. PSS o b A S O C.i . f'(



I PC ~o . . ,LUU C OO5L Qi 0 ;0R OK SC R 19SNG OT 1L N PRQCESSES (Cudf "TU-4 FOR L A C PRFOCEKSS Er4TERE NERE 0 90

IV. DESCRIPTION Of Ii-L:%RD0US WASlES
A.V AA la 9iU F - Enter the four-igut number from 413 Cl-. Subart ) taOr seen listed hazardous waste you wil hansdle. It You

handled hazardous wastes which are not listed in .50 CFR. Subpart 0. enter the four-digit numberi'sd from 40 CFM. Subpart C that doooribll the chaaecteflh

L, ESTIMATED ANNUAL OUANTITY - For each listed waves entered in column A estimate the quantity of that -ast that will be handfed on an annual
bais. For eachl charactorwitic or toxie santoanant entered in column A estimate the total annual quantity of all the non-.iasted wsao(sil that will be handled
which possess that characterristic or contaminant.

C, UNIT OF MEASURE - For ecil quantity enterbod in column 83 enter the unit of measure code. Unite of measure which must be used and the aPProPryate
codes we:

E.NLI IH I)NIlT OF MPASU,[Rr COniF METRIC UNIT OF MEASURE na
FOUND$. .. .. .. .. .. . ........... ...... KILOOGRAMO.. .. .. .. .. ... ... ..... . . i
roras.......... ........ . . ..... . . .. . .. . . . . . . .I TRiC TONS .. .. .. .. .. .. .. .. ... ... M

It facility records use any other unit of massure for quarntt, the units of ffessure nms be converted Intao ne of the required units of measure takting into
account the appropriate density or specific gravity af the waste.

0. PROCESSES
1. PROCESS CODES:

Fee Useaod fiamzdeu wae. For each Rated hazsrdous waste enterwil in column A select the codefsd from the list of process cod"a contained in Item Ill
to indiate how the waste will be stored. treated, and/or disosed of at the facility.
Ism noe-1id hamdase wois For each characteristic or toxic contaminant antered in column A, select the codialls from fth list Of procem codas

cotined in Itemn Ill to indicate all the proceem that will be used to store, treat, and/or dispose of all the non-liste hawedous wa that posems
tha chraceriticor oantemint

Noss: Four spece are provided for entering proess cod. If more ea needed: (11 Enter thle first three as descibed abowe; (21 Eister "000" in the
extreme right box of Item I V-0(11; and (31 Enter in the spaici provided on page 4. the line number and the additional code/a.

2. PROCESS DESCRIPTION: If a code is not listed forea process that will be used, desribe the procem in the space provided an the farm.

NOTE: HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZAROUS WASTE NUMBER - Hazardous wastes that can be described byImare than one EPA Hazardous Waste Number snail be described on the form as follows:
I1. Select one of theo EPA Hazardous Waste Numbers and ente it in column A. Ont the sarsi ine complete columns S.C, ansd 0 by estmating the total annual

q.antity of the waste and describing all the processes to be used to treat, store, and/or dispose of the waste.
2In column A of the next line enter the other EPA Hazardous Wastei Number that can be used to describe the waste. In column 0(2) on that line enter

.included with above" and Malta no other entris on that line.
3. Repeat step 2 f or ech other SPA Hazrdous Waste Number that con be used to describe the hazardous was.

"EX AMPLE FOR COMPLETING ITEM IV (shorns ini line numers X. 1, X-2. X.3, aid X-4 below) - A facility will treat and dispose of an estimated 900 pounds
per year of chrome thavinie from leather tanning and finishing operation. In addition, the facility will treat and dispose of three non-listed vastes. Two wastes
am corrosive only end ther will Do an estimated 200 pounds per yewr of each wow. The other ~1 sta corrosive and ignitable and there will be an estimated
100pounds Per year of that waste. Treatment will be in ant Incinerator end disposal will be in a landf ill.

'A. EPA C. UNIT 0. PROCESSES
id HAZARD. U.ESTIMATED ANNUAL 04 0NA

WASENO QUANTITY 011 AST CU RE 1.PROCECSCO0EC 2. PROCESS 092CRIPrION4 3faeur code) Cde) (enter) (it' a Cods Wi ntot ,nterod in Ot I,ji

- I K Jj.514i 900 IPT 03 D~ __ _ __ __0_ _

X- 111400 P TO03 DS 8__ __0_

iX-3 D o0J I 1 101) TO03 D8 0
Xi I,,

VPA w ) 6-801 A G ~ E :04 " PAGE 3
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IV IAS(C ~I I Io Wn ()I Ii %i~lio&,S 4ASTES i')ntl ued)
A. A C uN r 0. PROCESSES
AId IHAA.f U LTI.A I LO ANNUAL OrM"A

S AWA:S'rL NU U iUtdTI 'Y OF WAZ-TE $ I. PROCxSa Coosi Z. PROCAMS OSCRIIIION
l lontrp Iit eOa .e nut en tevd in LIM)
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710 16 0  55 * a~ I __
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8 11 34468 j5 - ......... r

358,050 P S 0_1

10~~ IU 12 120 0'

2 0 12 335 P 50 1 ____ _ _ _ _ _ _ _35 T

1 1 98,448 P 01 ---1--

2 1,680 P S 0 1

18 F io 10 131 330 P 1 _ 1
19 FO1 io j6 54,720 P 01r-r~ -r-r- -r-r
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AppendixQ

PRIORITY RATING OF McCLELLAN AFB
LANDFILLS AND CONTAMINATED SITES
FOR CONTAMINANT MIGRATION POTENTIAL
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Table Q-2
PRIORITY LISTING OF McCLELLAN AFB DISPOSAL SITES

Site No. Site Description overall Score

HIGH PRIORITY 59 - 72

1 Burning/burial pit 61
2 Sludge/oil pit 71
3 Sludge/burning/burial pit 71
4 sludge oil pit 72
5 Sludge/oil pit 71
6 oil burn pit 71
7 Sludge/oil pit 67
8 sludge/burial pit 66
9 Burial pit 63

10 Burial pit 63
11 Burial pit 63
12 Burial pit 63
13 Burial pit 63
14 Burial pit 63
17 Burial pit 65
18 Burial pit 65
19 Burial pit 65
20 Sludge/oil pit 64
21 Sludge/oil pit 64
22 Burning/burial pit 66
26 Sludge pit 71
38 Engine repair shop 65
39 Burning/burial pit 60
40 Industrial sludge drying beds 66
42 oil/burning pits 59
45 old salvage yard operation 61

MEDIUM PRIORITY 43 - 52

15 Sodium valve trench 44
16 Sodium valve trench 44
27 Sodium valve trench 50
28 Creek debris sludge pit 50
30 1155th surface disposal site 50
32 Hazardous waste storage 51
33 Industrial sludge landfarn 52
41 Burial pit 49
43 Burial pit 49

LOW PRIORITY 34 - 42

23 Burial pit 35
24 Burning/burial pit 37
25 Burial pit 37
29 scrap material burner 42
31 Refuse incinerator 41
34 Waste solvent storage tanks 38
35 Scrap metal burial pit 34
37 Burial pit 34
44 Paint burial pit 42

Q-3



WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

&mof Site 1 t4 / w- . o; /_9 wc4 ,A.c A
Location meP si4..A-

Ower/Operatar J= . c(i... A i,

Comments

FACTOR AXIMUM

RATIMG FACTOR POSSIBLE
RATING FACTOR (0-3) MULTIPLER SCORE SCORE

Population Within

1.000 Feet 4 p /2

Distance to Nearest
Drinking wter wOll is It,
Distance to Reservation

Boundary 6 /9

LAnd Use/Zoninq . 3 9

Critical Evironments a 12

Water Quality of Nearby
Surface Water Body 6

Number of ASSIUmd Values - out of 6 SUBTOTALS 3 J~
Percentage of Assumed Values - & % SUBSCORE C

Numer of missing Values - -&oput of 6 (Factor Score Divided by M x,um

Percentage of Missing Values - -2.% Score and Multiplied by 100)

PATHWAYS

Evidence of Water Contamination 10 3a

Level of waaer Contamination is - -

Type of Contamination, Soil/siota S

Distance to Nearaest Surface Water 43 12.

Depth to Groundwater 7

Net Precipitation 6

Soil Pemmeaeblity 6

Bedrock PermeabilLty 4

Depth to Bedrock 4

Surface Zrosion 4

Number of Assumed Values -... out Of 10 SUFOTAY.LS 1±.. JL!5 (
Percentage of Assumed Values - 0 1 SL'USCORE X4

Nmber of Missing Values - Out of 10 (Factor Score Divided by Maximm

Percentage of "issLnq values - Score and Multiplied by 1001

- -- ~ . - r



WASTE C.ARACTERISTICS

Masardous Ratings Judq ntal rating from 30 to 100 points based on the following quidelines:

Ponte

30 Closed domestic-type Landfill, old site, no known hazardous wastes

40 Closed 4omestic-type Landfill. recent site. no known hazardous wastes

So Suspected small quantities of hazardous wastes

60 Kaown small quantities of hazardous weste

70 Suspected moderate quantities of hazardous wastes

30 Known moderate quantites of hazardous wastes

90 Suspected large quantittes of hazardous wastes

100 Known large quantities of hazardous wastes

SUBSCORE
Reason for Assiqned Hazardous Rating:

f3 -,.. A i._ .
4
".00- .4.# '&e. -~ A - 4o- - A-e Lc;

wASTZ MANAGDMENT PRACTCi S

rftcrR MAXIMUM
RATING FACTOR POSSIBLE

RATING FACTOR (0-3) MULTIPLIER SCORE SCORE

Rec rd Accuracy and

Ease of Access to Site 3 7 -k

Hazardous waste uantity _7 26 14!

Tot.aL waste Quantity 4 1 t

waste Incompatibility 3 3

Absance of Liners or
Confining gods 6

Use Of Leachate
CoLlection syaen 6

Use of Gas
C Llection Systems 3 2

Zito Closure iC

subsurface Flows 7 JL

umooer of Asaued Values - _ , 'Nt of 9 SUBTOTALS 7
PwrCsntsqe of Assumed Values - 2. SUnsCORE

?t*hier of Missing and Non-Applicable Values * C Out of 9 )Pactor Score Divided by Maximum
Score and Multiplied by 100)Percenltage of Missing and Wnn-Apptcalhe Values -* _

Overall lumbor of Assumed Values - A )ut if 25

Ovetall Percenraqe of Assiced ,lues O . Y'ERALL X E
(Peceptors Subscore X 0.22 plus

Pathways Subscore X 0.30 plus
waste Chatacteristics Subscore X 0.24 pLus
Waste Maranement 3ubscOre X 0.24)

AND,



plm~~ I or * r

I.
WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORMI

I
Nameot Site &.I. . L C 6 t , / o, -,.
Location rs-I ./L~. A f

o,,we/opeatcor , r ( e ,, It., -* J9- ....

cments

FACTOR PAXZHMU

RAING FACTOR POSIBLE

RATING FTR (0-3) MULTIPLXEU SCORE SCORE

REEPTORS

1.o000 Feet 4 /2.

D&stance to Nearest
Or kinq ,Wter Well 3 is .

Distance to Reservataon

Lend Use/lanrnq :3 3

Cetcal znv, r .s -3

Sraewater Body6

_____tASUe ale uto SUSTOTALS
Percentaq of Assu Val um-d t SUBSCORi

Nuber o Niss Values - -.. Out of 6 (Factor Score Div.ded by 4aximum

Percentaqe of Miasing Values - Score and Multiplied by lO)

PAThWAYS

Evid*ence of Weter Contamination 10.1 3om
Level of W4¢er Contamination 15

Type of Contamination, SoLl/gLota S

Distance to Nereet Surface Water 4:3 ,. / ,

Det toGonwae
Met Precipitation 6

CIOI I I,SalPemblity 6

9edrock Permeability 4
00

Depth to Bedrock 4

Surface Erosion / 4

1 r of Aimed Values - Out of 10 SUBOTMAS lot

Percetaqe of Assmed Values - . ' SVBSCONE

lmer of Miseinq Values * Out of 10 (Pactor Score Divided by Maximm

Percentaqe of Miainq Values - Score and Multiplied by 100)



I
I

WASTE CHARACTER ISTICS

Hasardous Ratung Judqamestal Catinq from 30 to 100 points based on the followwg guldelines:

Points

30 Closed domestic-type landfill, old site, no known hazardous wastes

40 Closed domestic-type landfill, recent site, no known hazardous wastes

so Suspected mall quantities of hazardous wastes

60 Known mail quantities of hazardous wastes

70 Suspected moderate quantities of hazardous vastes

sO Know moderate quantitee ot hazardous vestes

90 Suspected large quantities of hazardous wastes

100 Known iarqe quantities of hazardous wastes

SUBSCORE
Reason for Assiqned Hazardous Rating:

te -1A A.A I 9j J, -Zl' t .1 C 1 , 7 - cte ..... ! ?.IA-al L a

Ad I . M1 # 19 4 j. f PC-.41 .1 'd-.. I i.r

WASTE MANAEENT PRACTICES

FACTOR ?4AxIM.
RATING FACTOR POSSIBLE

RATING FACTOR (0-3) MULTIPLIER SCORE SCORE

Record Accuracy and

fase of Access to sits 3 .

Hazardous Wasta Quantity A it 7.~d3~, a
Tot.l Waste Quantity I 4t

Maate Incompatibility f3

Absence of Liners or
Confinang Beds 6 ~ 2

Use of Leascfate
Collection System 3 6 j

Use of Gas
Collection Systems 3 2 C
Site Closure .2

Subsurface rlowls 7

:umber of Assumed Values o. ut ,f 4 SUBTOTALS 0.

Percentagqe of Assumed ValueS - J4.% SUnSCOPE

Nweer of Missinl and Non-AppilcabLe Values o u Out of ) (Factor Score Divided by 4axIMLO

Percentaae of Missinq and Non-AppLicaLbe Values - score and Mltiplied by 1C0

Overall uamber of Assumed Values * ) ut .f 25

Overall Percentage of Assmed .alues - . t OVERALL CCRE

(Recep.ors Subscore X 0.22 rLus
Pathways Subscore X 0.30 pLus

waste Chatacteristics Subscore x 0.24 plus
wa4te manacleent 3,bscore X 0.24;

i -' ,1



WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

Mane of Site /N16..

Location r4, e e Un,.- .i
Owner/Operator P4. e ( 1. I z - ,

FACTOR r"IIS

RATING FACTOR P0651.BZ

RATING FACTOR (0-3) MULTIPLIER SCORE son

RECEPTORS

Population Within
1. 000 Feet 4

Distance to Nearest
ODin"lInq Water Weil 3 15

Distance to Reservation

Boundary 3 6

Land Use/Zoninq at

critical Environments 12 3 C

Water Quality of Nearby

Surface Water Body 6

Number of Assumed Values - 0 out of 6 SUBTOTALS P 4.3

Percentage of Assumed Values - _ % SUBSCORE

Number of Missxnq Values - 0 Out of 6 (Factor Score Divided by Maxmllu

Percentaqe o 4issing Values - J a Score and Multiplied by 100)

PATHWiYS

Evidence of Water Contamination 10

Level Of water contamination is

Type of Contamination. Soil/Biota 
5

I IS-
Distance to Nearest Surface Water 4 L

Depth to Groundwater 7

met Precipitation 6o o ,if

SOiL Permeability 6

Bedrock Permeability 4o 0 12.

Depth to Bedrock 4o 0 i)A

Surface Erosion 4

Number of Assueld Values o A 0Out of LO SUTOFALS J
Perentaqe of Alssmaed Values - % a StSSCORE T

Number of MLsGinq VaLue - Out of 10 (Factor Score Divided by Maximum

Percentaqe of issinq Values Score and Multiplied by 100)



WAST
E 

CHARACTERISTICS

Neatrdaus Patingi Judgemwntal rat.inq from 30 to 100 points based on the following guideLlnes:

Points

30 Closed dometic-type landfill. old site, no known hazardous wastes

40 Closed domestic-type landfill, recent site, no known hazardous weste

so Suspected small quantities ot hazardous wastes

0 Knon smalL quantities of hazardous wastes

70 Suspected oderate quantities of hazardous wastes

60 Known moderate quantitate of hazardous wastes

10 Suspected large quantities of hazardous wastes

Lo0 Known large quantities ot hazardous wastes

SUBSCORE
Reason for Assigned Hazardous Ratinq:

4 199 I. . . C , if . Aa . -

WASTE MANAGEMErT PRACTZCES

FACTOR AXZI4UM
RATING FAC'OR POSSILE

RATING fACTOR (0-3) MULTIPLIER SCOPE SCORE

Record ACCur:cy and
Es of Access to site 7 a-

Hazardous waste .uantity A 7s....'aa'a
Total Waste quantity 4 4.

Wste Incompatibility 3~~.

Absence of Liners or
Confining Beds J. I?

Use of Leachate
Collection System /I I?
Use of Gas

C*LLectiow systes 3 2 C

Site Closu e a

Subsurface ?lows 7 O

?ufet of Assumed values I e..a Ot oif 9 SURTOTLL.Jai
Percentaqe if Assumed Values - sunsaop SU.SCOP2

.lner of Misatnq and Mon-AoplicabLe Vlalues 0 O cut of ( Fictor Score Oivided by 4axLfum

PercentaGe of Missing and Non-Appitc3Lbe Values . * Score and Multiplied by 00t

Overall number of Assead Vaiuos O ) rut it 25

7vetalL Percentaqe of Asistmed *;sLues * OVEPALL XCPOE 7
[Feceptors Subscore x 0.22 rLus
Pathways Subscore x 0.30 plus
waste Char icteristics SuDecore x 0.24 plus
Waste Manaqement St-bacore K 0.241

s. .. n l..



Page 1 of 2

WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

!
Hame at site X4.r .. 9" o~ .1
Location A' aAe. ~~
ownee/Opecator Y% ? L. i . .- t' j4
Coments

FACTOR MAXIMEUM

RATING FACTOR POSSIBLE

RATING FACTOR (0-3) MULTIPL ER SCORE SCORE

RECEPTORS

Population Within

Distanice toNers

Distance to Reservation

Boundary 3 6 I?

Land U4o/ZanLnq 3 9 9

Critical Environmeat o 12 3

Water Quality of Nearby
Surface water body 6

Numer of Assumed Values - 0 t of 6 SuBTOTALS 02. I .
Percentaqe of Assumed Values - 0 % SUBSCORE

Numoar of Missing Values - Out of 6 (Factor Score ODvided by Maimlum

Percentage of Missing Values * .*_ Score and Multiplied by LO0)

PAT IWAYS

Evidence of Water Contamination 0

Level of Water Contamination is

Type of Contamination. Soil/Biota S

Distance to Nearest Surface Water 4

Depth to Groundwater 7

"et Precipitation 6o o jP

Soil Permeability 6

Bedrock Peeability 4

Depth to Bedrock 4

Surface Erosion 4

W er at Assumed Values - 0 Of 10 SURTOAL
-
S 9 JJ.f

Percentaqe of Assmmed Jalues - J % S'UBSCORE

Nmer of Missinq Values - 0 out of 10 (Factor Score Divided by Maxim

Percentage of MissIng Values 0 % Score sand Multiplied by 100.



WASTE CHARACTERSICS

Hazardous Ratin i Judqemental ratinq from 30 to 100 points based on the following guidelines:

"Lnts

30 Closed domestic-typ, landfill, old site, no known hazardous wastes

40 Closed doesutc-type Landfill, recent site, no knowm hazardous wastes

SO Suspected mall quantiWes of hazardous wastes

60 Known small quantities of hazardous wastes

70 Suspected moderate quantities of hazardous vastes

O Knwn moderate quancitee of hazardous wastes

50 Suspected large quantities of hazardous wastes

100 Known large quantities of hazardous wastes

SUBSCORE /00
Reason for Assigned Hazardous Rating-

.r. 11Ci F -I&/ tad i d -4  a. A a - I ' .W. Je i~.a .- d.. f

.4.,to f-. 1..4 ' -4 f4.e.~.e.,.. -41 Y' 1C ..... - f ^

WASTE MANAGEMENT PRACTICES

ACTR MAXIMUM
RATING FACTOR POSSIBLE

RATING FACT.R (0- MULTIPLIER SCRE SCOR

Record Accuracy and

Ease of Access to Site ' XI

Hazardous wdaste .iantity --6j. ..-

Total Waste Quantity V /

waste incompatibility 3 .3
Absence of Liners or
Confining ,ads 6 IA IP

Use of Leachate
Collection System '3 6 /?

Use o f Gas

Collection Systems '3 2

Site Closure S K
Subsurface Flow s7

4upfter of Assumed '14lues - .O~it of 9 SUBT(YfALS I
Percent3qe of Assumed Values A SUBSCOPE

Number of .4issinq and Non-Applicable Values out ,f I (Factor Score Divided by MaxLmLm

Percentage of ,issinq and Non-Appl.caLbe VAlues -0 % Score And AultipLied by 1001

Overall .umber of Assumed Values - L ut ')f 25

Overal Percentage of Asstmied Values 7 .) OVERALL COPE 7
(Receptors subnace 1 0.22 rlus
Pathways Subscore X 0.30 pLuS
waste c.At~ctertst.cs Subscore x 0.24 pLuS
wAste Manaemsnt ;ubecors X 0.241

-~ ,!



Page I of 2

WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

Nme.f Site Al. 'q . i "4t
Location 62 b 1,0-.. AQ A
owne/operator As~e 1,L mo..- A

Coments

F ACTOR M JR

"TING FACTOR POMSZIL=

RATING FACTOR (0-$) ,ILT IP,.I Scope ScoNz

RCEPTCAS

Population Within
I.000 Feat 0 4

Distance to Nearest
Orxinga Waeter 'Weil 3S is Jk

oDstance to Reservation
Boundazy6 ,?

Land Use/Zonirnq 14 3

Critical Environments 12 -A

ater Quality of Nearby
Surface water Body 6 "

Nt*oez of Assumed Values 4 0 Out of 6 SuB1'OTALS * ., Ji
Percentage ot Assumed Values *~% SUBSCORE

Number of Missing Values - 0 Ou of 6 (Factor Score Divided by IAm

Percentage of Missing Values - Score and Multiplied by 100)

PATHWAYS

vidence of water Contamination 10 30

LeveL of Wer Conrtamination 15

Type of Contamination, Soil/Biota 5

Oistance to Nearest Surface Water 4

Depth to Groundwater 7

Net Precipitation 6

Soil Permeability 6

@drock Pelmbility 4

Depth to edrock 4

Surface erosion 4

Number of Assumed Valies - Out of 10 SUSTOTALS *

Percentage of Assumed 'Vslues • 0 1 SL'RSCORE Lf

NAuer of Missing Values - o Out of 10 (factor Score Divided by Maximm

j Percentage of Missinq Values _'k Score and Multiplied by 100)

.. .. ° + . . . ... . . . .. . .



WASTE CHARACTERISTICS

Hazardous Patingi Judqmntal ratinq from 30 to 100 points based on the followinq quidelines:

Points

30 Closed domwetic-typ. landfill, old site, no known hazardous Wastes

40 Closed d, etic-type tandfilL. recent site, no known hazardous wastes

SO Suspected mall quantities of hazardous wastes

0 Known small quantities O hazardous wastes

70 Suspected moderate quantities of hazardous waste*

sO Known moderate quan tste of hazardous wastes

9O Suspected large quantities of hazardous wastes

LO0 Known Large quantities of hazardous wastes

SUBSCORS
Reason for Assiqned Hazardous Ratinq:

t 1 .e...A ~ dk ri I, , .Cf te.~ '..... l.,~

WASTE MAAGEMENT? PRACTICES

FAC-OR MAXZI4U
RATt rCTOR POSIBLE

RAlGi rAc-OR (0-1) MULTIPLIER SCOPE SCOPE

Record ACCUrACY and

"-* of Access to site 7 .1/

Hazardous waste *.'.antity 7 a

Tot.l "ase quantity 4

Wste Incomptbility . __3

Absence of Liners or
Confining Seds 6 i

Use of Leechate
Collection System 3 &?1
Use of Gas
Collection Systess 3

Zito Closure 3 V

Subsurface Flows 7 a.L

.auber of Assu ed Values -it ' ,ft £ SURTOALS L .,. _@'

Prconteqe of Acs9 ed Values AA!" SUDSCOPE -
?Sumber of Alsstnq and Non-Applicabie Values O u it 'I Fa ctor Score 0txvided by 4axiuis

Score and MuItLOied by 1001
Percentaoe of Mlsuinq 3d Non-AppLicalbe values 0 %b I

OweraLl UJ'mb. of issumed ."jLu.5 - _; -. ' 2

Oversll Pecentaqe of Assied Values C 'VERALL XCPE

(Receptors Sibiors 0.22 ['Lus
Pathways Subscora X 0.30 plus
w3ste Charcteristlics Suoseore i 0.24 pLus
wante m)4neqement 5,bqcoro 1 0.24)

... . . . . . . . ... .. . . . . . .. . . . !



WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM
l

Nmot Site o. I* a, , A ". 4 . -1
Loatian 0", r t.. t4 ,

ownerOpezator .o. t j. 14 A is'
C ommt.

JFACTM iX~~l
RATING FACit P0651IWA

RATING ACTOR (0-3) MULTIPLER SCORC sCOR

RECEPTORS

Population within
I.000 Feet 4a i.
Dlscance to Nearesc
Drinking water Wa41 3is
Distance to Reservation
Boundary 36
Land Us*/Zoninq 39

Critical Environments, 12 -

ater Quality of Nearby
Surface Wacer Body 6 /7

Nb o ASsumed Values - 0 Out ot 6 SUBTOTALS 7
Percentage of Assumed Values - ca % SUBSCORE

Number of missing Values - .. Out ot 6 (Factor Score Divided by Msxsum

Percentaqe o
f 

Missing values - -a-% Score end Multiplied by 100)

PATHWAYS

Evidence ot Water Conta ination 3 10

Level o Water Contamination is

Type ot Contamination, Soil/aiota 5

Distance to Nearest Surface ater 4a ;
Depth~ to Groundwater 177 7

Net Precipitation 60 o ,i

Bedrock Paxmeability 4

Depth to Bedrock 4

Surface rosion 4

Numer of Assumed Values . out at 10 SUWMOALS jf... ...

Pelrcentaqe of Asamed Values - 0 % SUBSCORE

pkarebr of Missing Values - 0 Out of 10 (Fector Score Divided by Maximum

j Percentae of missing Values - Score end Multiplied by 1001



.. ',t..s J /gD i, g , .

WASTE CHARACTERISTICS

Hazardous latai Judqemental ratinq from 30 to 100 points based on the followiq guidelines;

Points

]a Closed domeetic- type landfill. old site, no known hazazdous wastes

40 Closed domesatic"type landfill, recent site, no known hazardous vastern

SO Suspected small quantities of hazardous wastes

60 Knwan small quantities of hazardous wastes

70 Suspected moderate quantities o hazardous wastes

so Known moderate quanatites of hazardous wastes

90 Suspected larqe quanUt.ies of hazardous wastes

100 Known large quantities of hazardous wastes

SUBSCOR9

Reason for Assaiqned Hazardous Rating:

4A - *f..v i .,- -. ¥ e.. a d. AS 4 ... .. ati4-;. $,.,.

44. A. '' .. A )', • .. ... aa. T~.t~, .... q . s

WASTE MANAGEEN PRACICJS

FACTOR MAXIMUM
RATING FACTOR POSIBLE

RATING FArcOR (0-3) MULTIPLIER SCOPE SCORE

Record Accuracy and

SaSe of Access to Site 2

Hazardous Waste Quan.t ty 7

Total aste Quantity • / 4

Waste Incompatibility 43 3
Absence of Liners or
ConfinfLP9 Beds 6

Uls of Leechate
Collection System 6 1,

Uee of Gas
Collection systems 3 2 4

Site Closure .

Subsurface rnowe O "i

NumAer of Assumed "alues * %i ,t nf 9 SUSTOTALS L
Percentage of Assured VaLues * 'k SUOSCOPE

Number of Missing and Non-AppLicabLe Values,, 0 out of 9 (Factor Score Divided by Maximim

Percentaqe of Mlssina and on-Applixclbe values - Score and Multiplied by 100)

Overall number of Assumed V3lues - x )ut If 25

oveall Percentaqe of Asaimed VaLues - OVERALL .CCPE
(Receptors sqDocore x 0.22 rLus
Pathways Subscore X 0.30 plus

Waite Characteristics Sunscore x 0.24 plus
W49te M4ndaomsent SubCore X 0.24)



WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORMI
I

Name of Site mi. i r i S. .'.. L, 41... - ,,.7.., .. ,,
Location ' , C. it. ,4.1,"

o fer/Opetator '.s C C. d 1. - j 4

Coimnt ,

FACTOR MAXMI
RATING FACTOR POszBLE

RATING FACTOR - MULTIPLIER SCORE SCORE

RECEPTORS

Population Withn

1.000 reet 4

Distance to Nearest
DOcnk.inq Water Well 15 3 cm
Distance to Reservat on

ouary 6i t

Land Use/Zoning 3

critical £nvisonments 12 34

Water Quality of Nearby
Surface water Body 6 1.7

Number of Assumed Values = 0Out of 6 SUBTOTALS ... L... .. i1
Percentaqe of Assumed Values -__gL% SUISCORE

Number of Missinq Values - C' Out of 6 (Factor Score Divided by Maximu

Percentage of Missing Values - ,7 Score and multiplie.d by 100)

PATHWAYS

Evidence of Water Contamination 10

Level of water Contamination 15

30
Type of Contamination. Soil/Riota 5

Distance to Nearest Surface Water 4

Depth to Groundvter 7

Net Precipitation 6o 0 17

Soil Permeability 6

Bedrock Permeability 4o 0 I .

Depth to Bedrock 4

Surface Erosion 4

Numer of Assumed Values Out of 10 SURTOTALS j
Percentaqe of Assumed Values * .4 SUBSCORE

Ner of Missinq Values - Q Out of 10 (Factor Score Divided by Maximum

Percentaqe of missinq Values * Score and Multiplied by 1001

-AILi



WASTE CHARACTERISTICS

Wagerdous patinqi Judqemental ratinq from 30 to 100 points based on the followinq quideLinest

Poants

30 Closed d msetic-type landft11, old site, no known hazardous westes

40 Closed domestic-type landfill. recent site. no known hazardouv wastes

so Suspected mall quantities of hazardous Westes

60 Known small quantities of hazardous wastes

70 Suspected modeate quantities of haaardous waste@

0Known moderate quantites of hazardous westes

50 Suspected Larqe quantities of hazardous wastes

100 Known Large quantities of hazardous wastes

SUESCORE I
Reason for Assiqned Hazardous Ratinq:

___4_A___-f___t-__&__-__ r

WASTE MAW4Emr~w PRACTICES

trCTOR MAXIMUM
RATING FCTIOV POSSIBLE

RATING fACTOR (0-3) MULTIPLIER scone SCORE

Record Accuracy and
Ease of Access to site 2 7
Hazardous waste Quantity 7C

Total waste Quantity 4 &

waste Incompatibility 3 ~-
Absence of Liners or
Confinunq meds 6

Use of LeAchate
Collection Syste 6

Use of Gas
Collection Systems 32
3it. Closure 2 a
Subsurface Flows a

4ajabr of Assumed U.. !uss e,t *f SURTO'?t'.S ... L1
Percentjqe of Assumed Values .46- SUBSCOPE

!lsnoer of ts8%nq and No-Ae Licable '
t
alues o * iut 3f q (Fa.ctor Score 0ivided by Maximus

Percentsqe of Missino and Son-Appitcalbe Values - CJ Score and MuLtiplied by 100)

?verALl rhlmber of Assumed values - X out )f 25

ersll Percentaqe of Assmmed values * . % OVEPALL *CCPE

ece}t.ors SUbore X 0.22 rLus
Pathways Subscort X 0.30 Plus
waste (7 atcterstics 5Subscore x 0.24 plus
waste "aneoment Subscore 9 0.241

.. ..A. . . . -W. ".s t



WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

Nasme of Site Oti 0j. -7 iP.4 1 /:2 '*

Owner/Operator . L .i4t. c

FACTOR MAXIIM

RATING FACTOR POSSIBLI

RATING FACTOR (0-3) MULTIPLIER SCORE SCORE

RiSEPTORS

Population Within

I,000 Feet CP 4

L)tI e to Nearest
Dcink:cs Water Well is

Distance to Reservation

Boundary 26

Land Use/Zoning 3 3

Critical Environments o 12

Water Quality of Nearby
Surface Water Body 6 /

Number Of Assumed Values - 0 Out of 6 SUBTO1%LS .. J.Y
Percentage of Assumed Values - 0 % SUBSCORZ

Number of missinq Values - 0 Out of 6 (Factor Score Divided by Maxiam

Percentaqe of missinq Values - _o_% Score and Multiplied by 100)

PATHIWAYS

Evidence of water Contamination 10 30

Level of Water Contamination 15

Type of Contamination. Soll/Biota S

Distance to Neardst Surface 'ater 4

Depth to Croundwater 7

Not Precipitation 6o o I

Soil Permeability 6

Bedrock Permeability 4o o 0

Depth to kwrack 4

Surface Erosion 4

Nmer of Asumed Values - out of 10 SU'OT7ALS jL
Percentaqe of Assumed values 0 SUBSC0RE

mer of Missinq Values - out of 10 (Factor Score Divided by Maximum

Percent qe of Misinq Values - _ % Score and Multiplied by 100)

Alp



WASTE CHARACTRISTICS

Hazardous Yatin9: Judqemental rating from 30 to 100 points based on the followin guidelines.

Points

30 Closed domestic-type Landfill. old site. no known hazardous wastes

40 Closed domstic-type landfill, recent site, no known hazardous wastes

so Suspected mall quantities ot hasardous vasts

60 Known mall quantities of hazardous wastes

70 Suspected moderate quantities of hazardous wastas

so Known modereate quantite of hazardous wastes

90 Suspected large quantities of hazardous vastes

100 Known larqa quantities o hazardous wastes

SUBSCORE
Reason for Assigned Hazardous Racing:

T A.4 Ad. 46 4. a 1 1e

. 4. se,. I / .. P S.., -1a . I.,c Go ef . '01 .... ft. -4.

WASTE MANAGEIEII PRACTICES

FRCTOR 0X)
RATI1G FACTOR POSSIBLE

RA G; rACTOR (0-3) MULTIPLZER SCORE SCORE

Record Accuracy and

rase of Access to zits 7'LP g.

Hazardous waste eQuantity 7

Total Waste Quantity ,4

Waste Incompatibility t 3 .~

Absence of Liners or
Confining Baes. 6

Use of Leachate
Collection Systm 6

Use of CaS
Collection Systems 2

Site Closure a I C

subsurface Plows7co

,umber of Assumed Values O Out f 9 SURTOTES ..

Percentsoe Of Assumed Values 2 SUDSCOPE

tioftr of Nlsetng and Mem-ApplicabLo Values 6 0 Out of .1 (Factor Score Oivided by MaxiFALM
Score and Mult~ptiid by 100t

Percentaae of Misstnq and Non-AppLLcalbe Values - S ab

Overall :ubter of Asumed Values - '" out 25

Overall Percentaqe of As sued '.aues -_ OVERALL CR£E

(Peceptors Subscore X 0.22 rlus
Pathways Subacore X 0.30 plus
Waste Chatactertstics Subscore X 0.24 plus
waste Hanaocesnt Subscors X 0.24)

,,. ,, . . .. .. ..... , . .... * .,, nmwimm - | .1



Page- of 2

WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

Na of Site j 2-V/o;, P, 4

Location .. L.le.. 2l#
owner/operator A IC i.. 4l

Coments

FACTIO NXIjN
RATAING FACTOR Poszuzz

P.ATING FACTOR (0-3) MULTIPLIER SCORE SCORE

ISCEPYOPS

Population Wi tin
1,000 Feet 4/.

OiAtance to Nearest
Drinking water well 15

Diatance to Reservation
Boundary 6 16

Land Use/Zoning 3 3

Critical zavi.onmant . 12 .

Water Quality of Nearby
surface water Body 6

umer of sasueed Values - * Out of 6 SUBTOTALS ...2±.. .
Percentage of Assumed values - 0 SUBSCORE

Number of Missing Values - 0 Out of 6 (Factor Score Divided by Maxim

Percentage of missing values - 0 t Score and Multiplied by 100)

PATHwYS

Evidence of Water Contamination 10

Level of Water Contamination 15

Type of Contamination. Soil/slots 5

Distance to Nearest Surface Water 4

1
Not Precipitation 6

Soil Permeability 6

Bedrock Permeability 4
Det to BerokI6?

Surface rosion 4

Percentage of Aseumed Values - 0 % SIUSCORE

mibe r of issinq V alue 0 -- out Of to tFactor Score Divided by Maximum
percentage of mising values -Score and ultAplied by 100)

Pecnaeo ieiqVle

. . . . . . . .. . . . . I .. .. . .. .. . .. .. . . II II lr . . . .. .. . I " 11 11 .. . . a . .. 1 " 1 "
.. .. .. . .



WASE CHARACTEISTICS

W4zardoum Ratsnq, Judqmental ratitq from 30 to 100 points based on the following quidelines-

Points

30 Closed domestic-typ. landfill, old site, no known hazardous wastes

40 Closed daestc-type landfill. recent site, no known hazardous wastes

SO Suspected mal quantities of hazardous waste"

60 Known small quantities of hazardous wastes

70 Suspected moderate quantities of hazardous wastes

0 Known moderate quantites of hazardous wastes

9O Suspected larqe quanttiaes of hazardous wastes

100 Known larqe quantities of hazardous wastes

SUBSCORE
Reason far Assiqned Hazardous Ratinq

WaSTMADIAGqEMEN PRACTICE S

FACTIR MAXZKU14
RATING PhCToR POSSIBLE

RAT G rAc OI (0-3) MULTIPLIER SCOPE SCORE

Record Accuracy and
Ease of Access to Site 7 A/

Hazardous Waste Quantity

Total iiast& Quantity 4

Waste Incompatibility , : - 3

,Absence of Liners or
Confinxnq Beds .

Use of Leachate
Collection Sysem 6 OW

Use f Cas
Collection Syste2m

site Closure j(

Subsurface flows . -

.Aimber of Assumed "hise - o_ g*t ,if 9 SU1'M.S ..
Percentaq of Assumed Values - _3UDSCOPE

Number of 4isast and Non-ApplicabLo Valus - S '.t t ) (F.Actor Score Oivided by 4axIMum

Score and ultiplied by 100)
Percentsoe of 4issinq end )on-AppheaLbe Values - A 5

overall humber of Assumed Values - a ,ut it 25

Overall Percentaqe of Assumed VaLues ' k OVERALL CCRE

(Receptors submcore x 0.22 rlus
pathways ;ibscore x 0.30 plus
Waste CharacterstLCS Subscore X 0.24 plus
WAste mInaqnment ;ublcote x 0.241
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WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

Name of Site Ad. .. le.../ P7
Location _ &A r- ntia.. A~

Ownfer/Operator rty C e ~,,f
C.mmnts

FACTOR MAXZUN

RATING FACTOR POSSIRLE
RATNG fACTOR (0-3) MULTIPLIER SCORE swOg

RECEPTORS

Population Within
1.000 peet t 40 J2

Olstaece to Nearest
Drinking Water Well 15

Distance to Reservation
Boundary 3 6 /?1

Land Use/Zoninq 13 3 ?

Critical £nvironmen nns 12 3C

Water Quality of Nearby
Surface water aody .36
Nmer of Assumed Values - C. out of 6 SISTOTALS .o /
Percentage of Assumed Values SULSCORE "

Num0er of Missinq Values - j0Ouc of 6 (Factor Score Divided by Maxi.

Percentaqe of Missinq Values - Score and Multiplied by 100)

PATHWAYS

Evidence of Water Contamination 10

3 C 3 a
Level of Water Contamination 15

A .3
Type of Contamination, Soil/siota 5

Distance to Nearest Surface water 4

Depth to Groundwater 7I 7 A-/

Net Precipitation 6

Soil Permeability 6I I,/

Bedrock Permeability 4

Depth to Bedrock 4

Surface Erosion 4

Nuber of Assumed Values * 0Out of 10 SBTJFOTALS ~
Percentage of Assumed Values - . • SUBSCORE

Wt0ber of Missinq Values - 0 Out of 10 (Factor Score Divided by Maximum

- Percentaqe of missinq Values - Score and Multiplied by 100)

- -,.-- -..... .



!L

WASTE CHARACTEISTICS

Nazardous Patings Judqmental rating from 30 to 100 points based on the foliowing quidelinesi

Poants

30 Closed detic-type landfill, old site, no kown hazardous wastes

40 Closed dommetic-type landfill, recent site, no known hazardous wastes

so Suspected il quantities ot hazardous wastes

60 Known small quantities of hazardous wastes

70 Suspected moderate quantities ot hazardous west.

S0 Known moderate quantites of hazardous wastes

90 Suspected larqe quantitiea o hazardous wastes

L00 Known Large quantities of hazardous wastes

SUBSCORE 90...
Reason for Assiqned Haardous Ratinyr

r_'t-. - .1,1..".a,1.,, a

ILI/ e 5 '.. 5.... *T 1
y %S.4,iLE --t L 1..5 t..".EJ

WASTE MANAG0INT PACTCIS

FACTOR MAXZMUMRATIuG FACTOR POSSIBLE

RATTNG FACTOR (O-3) MJLTIPLIER SCORE SCORE

Record Accuracy and
zose Of Access to site .24

Hazardous waste Quanitity A is -.. :2
Total waste Quantity 1 4 i.2

Vast* Zncomps tability 3

Absence of Liners or
Confinin geds 6 , ),i
Use of Leachate
Collection System 6

Use of Cam
Collection Systems 3 2 .

Site Closure I/ 2;

Subsurface Flows .

Nulk er of Assumed Values - out of 9 SJBTOTALS Jj. .. €L

Percentaqe of Assumed Values SUOSCOPE

Namber of issing and Non-Applicable Values f C .ut of "s (Factor Score Divided by maxim=.r

Percentaco of Mlssinq and Non-AppLtcaLbe Values 0 Scare and multiplied by 100)

Overall :lumber of Ass-,med ';lues* . I ut f 25

Overall Percentage of Assumed VaILues - . OVERALL :CCRE G
(Receptors Subscore X 0.22 I-lus
Pathways Subscore X 0.30 plus
Waste Characteristics Subicore X 0.24 plus
Waste NAnaaement Subscore X 0.241



I.
WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORMI

I
Name of Site Aig 2  & .. .~
Location PAR r (, I/,* .
Ownr/Opsator gjr, , f .. .- ./- ,
Coments 2;0 I - t '

FACTOR NAZXM3N
RATING FACTOR POSSIBLE

RATING FACTOR (0-3) MULTIPLI Z SCOR SCOU

RECEPTORS

Poulation WLthin
1. 000 rest 4 ~
Distance to Nearest
Orznkinq Water Well 15

Distance to Reservation3Q4 5/Y 6 op

Land Use/Zoninq 3

Critical Environments a 12 .D

Water Quality of Nearby
Surface Water Body 36
HurAwr of Assumed Values - out of 6 SUBTOTALS j. ... LP
Percentage of Assumed Values - 0 % SUBSCORE

Nuajec of Missinq Values - 0 Out of 6 (Factor Score Divided by Mauimum

Percentaqe O isinq Values * Score and Multiplied by 100)

PAT"hiaS

Evidence of water Contam ination 10

0 ~0 3
Level of Water Contamination IS

o 0
Type o Contamination. Soil/Biota

/)

Distance to Nearest Surface Water 4I3
Net Precipitation 6

o P
Soil Permeability - 6I 6
Seclrockc Permeabil ity 4

0 0

Surface Erosion 4

Number o Assumed Values - o Out of 10 SUFIOTALS r .J

Percentaqe of Assumed Values -0 SUSSIC0RE

Number of Mlssinq Values - 0 Out of 10 (Factor Score Divided by Maximum

m Percentaqe of Mlssinq Values - . Score and Multiplied by 100)

! ..



WASTE CHARACERISTICS

Hazardous Patinas, Judgemental ratlnq tre 30 to 100 points based on the following guidelines:

points

JO Closed dcuoetic-type landfill, old site, no known hazardous wastes

40 Closed domestic-type landfill. recent site, no known haZardaus Waat

so Suspect. small quantities of hazardous wastes

60 Known small quantities of hazardous wastes

70 Suspected moerate quantities of hazardous vastes

so Known moder te quantites of hazardous wasts

90 Suspected large quantities of hazardous wastes

Loa Known large quantities of hazardous wastes

SUBSCOPE
Reason for Assigned Hazardous Rating:

RA4TU fACTOR (0-3) 1ULTI PLIER SCCRE SCORE

Revord Accurc]y And

ardou s Wa', se uantitL y I 4 o

Cise fcmAclb4 i &- . w.. AE 'P

Absence eof L ines o)rConRnTnI Pas P 6 ] ,

Uase of LAccetoSe

Cotletjn aste s ntt 6

Use of Lechate

Collection Systems 2 2 C
SLte Closure 9 e

Subsucface riowe

?iabetr of Assumed values o .'ut if 9, SUBTODTALS , ... LL
Percentage ' f Assumed Values - 1, SUOSCOPE

!luster of Mitssinq and Non-Aplicable Values * O ut af 9 (Factor Score Divided by Maximum

Percentsqe of ftssinq and on-AppLLc30e Values - 0 C Score and MuLt~plied by 1001

OveriLl *iuvsner of Assum Vlues - A "ut 'f 25

OveraLL reccentag of Assmod .'alues - OVERALL CCE

Ipeceptors S,:bcore X 0.22 rLus
Pathways Subscore x 0.30 plus
waste Chatictitristics Subcore x 0.24 pLuS
Westo m nacement 5ubscore Y 0.24)



WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT ANu RATING FORM

mae of site Pdl.. ICAV / 4A-i'-s -a #e

ownr/ peatot 4  
(4L /i Pw /I

Qw-,€,.w, r....., /C (.CY 7... i-,6

FACTOR MXCJ
M?!NG FAjO=R PSSIBE

MATING F .CTOR MULTIPLIER SCORE SCORE

Poqpla &L&Oftio Witin

1.Jg Feepot 2
iUisteaGe to Nee t
3cinx~sq deter doil :

use L~ace to RaMervattoo

SW"r 3 6

La Use/zoninq 3.

~Z itSca1 EnVL9on0*nts 12 CP

water 'Nailty Of 4Narby

S..face water Body 6

Mme at Assumed Values 0 out of 6 SUBTOTALS P3
Percentage of Assumed values - & s SUBSCORE C

%wa*r of Missing Va es - 0 Out of (Factor Score Oivided by Maximum

Perceaaqe o masslnq values - Scor, and Mult plied by I00)

PATHWAYS

Evidence of Water Contaminatlon 10
o

Level of Water Contaminatxon iso o0.

Type of Contamination. SoilBsita, S

Oistance to Nearest Surface water 4

Depth to Groundvater 7

Net Precipitation 6o o 1

Soil Permeability 6__ _ _ __ _ _ __ _ _ __ _ _ /2
Bedrock Permeabili ty 4o o a

Depth to Bedrock 4

Surtace Erosion 4

NAmer of Assumed VaLues - 0out of 10 SUBTOTALS a~S 1
Percenteqa of Assumed Values - % SLBSCOR

I
R

Nser ot Missing Values , Out of 10 (Factor Score Divided by Maximum

I Porcentraqe oi missinq Values - Score and Multiplied by 100)



S,9  1

WASTI CHRACT",R IS1r CS

KaVardVoU Pat, nqz Judqsmentai ratinq from 30 to 100 points based on the folLowuq guidelines :

Poants

30 Closed domwetic-type landfill. old site. ro known hazardous wastes

40 Closed domeetic-type lanifill, recent sits, no know hazardous wastes

SO Suspected mall quantities of hazardous wastes

60 Known mall qwantities of hazardous wastes

70 Suspected moderats quantities of hasardous wastes

so Known moderate quantites of hazardous wastes

90 Suspected larqe quantities of hazardous wastes

100 Known lacqe quantities of hazardous wastes

SUBSCOM 0
Reason for Assqned Hazadous Ratinq:

-z e-.0 4 . ,S :1 0 0. 1 #I/ & W / ---.~L,. A4 hA 1

A. Q S .A I A 1.-t.* -C 1 ~ ;0'' 0a4 A~ /.0" A E-e

WASTE MANAGEMENT PRACTICIS

rhCTOR MAXIMUM

RATIG FACTOR POSSIBLE

RATING FACTOR (M-I MULTIPLLER sCOpE SCORE

Record Accuracy and

Case of Act.. *to Site 37

Hazardous Wass Quantity A 2 7

Total Waste Quantity 4

Waste Incompatibility W r a/. 3l

Absence of Liners or
Continini Beds 6 /
Use of .eachate
Coklection System 3 /7
Use of Gas
Collection Systems 2

site Closure

Subsurface Flows 7 o

.Iupior of Assumed Vaus ut "f I? SUBTOTA.S ?a .. J.C
Per entaqe of Assumed Values - 2,.% SUDSCOPE

HIuimber of Missinq and Non-AopLicabLo IIAlues - 0 Out of I (Factor Score Divided by Maximu

Percentaae of Hissinq and Non-AppLicale Values - Score and Multi0pied by L0W

oveall Number Of AssUm Values - L out )f 25

Overall Percntage of Asstmed values OvERALL xcCt

(Peceptors Sobscoc* X 0.22 OLus
pathways Subscor. x 0.30 plus
ste Chat3ctertsttcs Subseore x 0.24 plus

Waste manaoment 3ubscore X 0.241



Page 1 of 2

WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

Name Of Site 0,.. ' , #.s/ P,
L~waclon LI i Ad
Owner/Operator , .. A .L -, ,- /,--

Comments

FACTOR MIMAUM
RATING FACTOR POSSIBLE

RATING FACTOR (0-3) ULTr PLR SCOPE SCORE

RECEPTORS

Population Within
1,000 reet 4 CP

Distance to Nearest
Drifnkinq Water Well 32i
Distance to Reservat ion

Boundary 6

lend Use/Zoning 3

Critical Envixrotments a 12 CP

Water Quality of Nearby

surface water Body 6 6

M00er of Assumed Values O ut of 6 SUBTOTALS .. L. .12
Percentage of Assumed Values " SUBSCORE

Lwier ot Missinq Values - C Out of G (Factor Score Divided by Maxiim

Percentaq4 Of Misslng Values - _Q_% Score and Multiplied by 100)

PATHWAyS

Evidence of Water Contamination 10o 0 2.

Level of water Contamination 15o 0 ,¢

Type of Contamination, Soil/9iota 5o 0 IS

Distance to Nearest Surface Water 4

5
Depth to Groundwater 7

Net Precipitation 6o o
SOIL Permeability 6

Bedrock Permeability 4
o C..

Depth to Bedrock 4A . 0 o ,S A,

Surface Erosion4

1t~er of Assumed Values - out Of 10 SUBTOTALS iL.. Li
Percentaps of Assumed Values * Q 14 SURSCONE '

Numer of Mlswinq Values - 0 Out of 10 (Pector Score Divided by Masimm

Percent&q of Missinq Values - 'k Score and Multiplied by 100)

'- I



WASTE CHARACERISTICS

Maxagdoue Ratings Judqeencal rating roa 30 to 100 points based on the followinq quidelines:

Points

30 Closed dometic-type landfill, old site, no known hazardous wastes

40 Closed domestic-type landfill. recent site, no known hazardous wastes

SO Suspected small quantities of hazardous wastes

60 Known mall quantities of hazardous wastes

70 Suspected moderate quantities of hazardous wastes

so Known moderate quantites of hazardous wastes

90 Suspected p.qe quantities of hazardous wastes

100 Known larq quantities of hazardous wastes

SUBSCORE

Reason for Assiqned Hazardous Rating:

*,/. * "JAL 41 - ; j t A.*f . - 0 -. , "L

WASTE NAIEME'NT PU ACTICES

FACTOR MAXIMUM4
RATING FACTOR POSSIBLE

RATING FACTOR (0-3) MTLTIPLIER SCOPE SCORE

Record Accuracy and

Ease of Access to Site 7 ~.
azasrdous waste Quantity j s/ &. 7 e

Totl Waste Quantity4

Waste Incompatibility 3 3 3
Absence of Liners or
Conf ining Beds 6 /
Use of teachats
Collection System :3 6 9I
Use o Gas
Collection Syvtop% 3 2

Site Closure A a','

Subsurface Flows C) 7 .2/

Numaber of Assumed Values- . Out .,f 9 SUBTOTALS /j0
Percentaqe of Assumed Values 62 . A SUBSCORE

Number of ,issinq and Nn-AppLicabLe Values - out 3f (Factor Score nevided by Maximum

Percentaqe of Missin and Nnn-AppLic3Lbe Values - 0Score and Multiplied by 100)

Overall (S ubeC of Assumed Values - 'ut of 25

Overall Percentaqe of Asimed alues * 2 OVERALL 'CPC 1 2
(Receptors Subs eore X 0.22 pLus
Pathways Subseore X 0.30 plus
Waste Chaicteristics Sunscore X 0.24 plus
waste manacement SubscOre X 0.24)

Li£



Page 1 of 2I.
WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

I
Nm of Site ;L. . al.. cd

~Own/0peratog e ( a 1~.4.. . t

Comments

T%. -. 4, - , -,... ; t.,#t i, .. .. 'a,- .E.Al.

FACTOR MAXIJEJN
RATING FACTOR POSIBUXZ

RATING FACTOR (0-31 4ULTIPLICR SCORE SCORE

RSECETORS

PopuLation Within

L.000 root 4

stance to Nearest
Drinkinq Water Well S

Distance to Reservation

Boundary 36
LAM Use/Zaninq 3 r3

Critical gv roflants 12 o 3C

Water Quality of Nearby
Surface water Body 6

Number Of Assumed Values C) Out of 6 SUBTOTALS A.
Percenrtaqe of Assumed Values- C % SUBSCORE

Number of Miasinq Values - _Q._Out of 6 (Factor Score Divided by Maximum

Percentage of missing Values - S Score and multiplied by 100)

PATHWAYS

Evidence of Water Contamination 10

Level of wer Contamination IS

Type of Contamination. Soil/Biota 5/ , 1 .¢
OlDtance to Nearest Surface water 43 ja

0.pth to Groundwater 7

Net Precipitation 6

Soil Permeability 6

Bedrock Permeability 4

Depth to Bedrock 4

Surface Er eon 4

Mer of Assumed Values * out Of 10 SUBTOALS VIP

Percentaqe of Assumed Values * Ii S.UBSCORE

Namber of Miseinq Velues Out of 10 (Factor Scars Divided by Maximum

Percentaqe of missing value* -2-4 Score and ultiplied by 1001

.. .. .... .. . - L



WASTE CHARACTERISTICS

Hazardous Patinqr Judgemental rating from 30 to 100 points based on the followinq guidelines:

Points

30 Closed dcmestic-type landfll, old site, no known hazardous wastes

40 Closed domestic-type landfill, recent site. no mown hazardous wastes

so Suspected small quantities of hazardous wastes

60 Known ma1L quantities of hazardous wastes

70 Suspected merate quantities of hazardous wastes

so Known moderate quantites of hazardous wastes

90 Suspected large quantities of hazadous wastes

LOG Known large quantities o hazardous wastes

Reason for Assigned Hazardous Ratinq?

A I A-e ~tl A4- 60# I? 5.4. j.~ Ji~ .

WASTE NAtAGESrt PRACTICES

ACTOR MAXIMU
RATING FACTOR POSSIBLE

RATING FACTOR (0-3) MULTIPLIER SCOR SCORE

Record Accuracy1 and
Ease of Access to Site 3 .2/

Hazardous wste Quantity ,C r .7 c..,, a
Total Waste Quantity 4 .

Waste Incompatibility 4C ~ 3

Absence of Liners or
Confining seds 1 6 I

Use of Leachate
collection system 6

Use of Gas
Collection systems 2

Sits Closure A I

Subsurface rlows 0 7 - 1

.Rugber of Assumed Values C ut of 9 SUBTOTALS is-...af

Percentaqe of Assumed Values Xx , . SUBSCOPRE

lunbmelr of Missing and Mon-Applicable Values o _ uut 3f 9 (Factor Score Oivided by Maxlmum

Percentaoe of Missing and Non-ApplicaLbe Values - S. Score and Multlplied by 100

Overall 'umbec of Assumed values - .1 ut "f 25

Overall Percentage of Aessmed Values - OVERALL .'OPE S

(Receptors sub.core K 0.22 rlus

Pathways Subscore X 0.30 plus

Waste Characteristics Subscore X 0.24 plus
WAtte Manacement Subscore X 0.24)

6611r



Page I of 2I.
WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

I
Name of Site ^'/G. ~ A.sj /.J * P
Lacation , /. ii -. Ai =A

Owr/operator e'.. C_ e .1/j A
Commnts

a.- 1, o

FACTOR MAXIMUM
RATING FACTOR POSSIBLE

RATING FACTOR (0-31 MULTIPLIER SCORE SCORE

RECEPTORS

Population ithin
1.000 Feet 4/

Distance to Nearest
Drinkinq Water well 2 15

Distance to Reservation
Boundary 36
LAnM use/zoning 3

critical Environments 12 3 C

Water Quality of Nearby
Surface Water Body 3 6

Nuer of Assumed Values - Out of 6 SUBTOTALS : P

Percentage of Assumed Values - 0% SUBSCORE 1 _

Nmber of missing values - -9 Out of 6 (factor Score Divided by Maximum

Percentaqe of Missinq Values - Score and Multiplied by 100)

PATHWAYS

Evidence of Water Contamination 10 0

Level of Water Contamination 15

Type of Contamination. Soil/iota S A

/ /Distance to Nearest Surface water 4

Depth to Groundwater 7
/ 7

Net Precipitation 6o 0 /

Soil Permeability 6

$eck Permeability 4

Depth to Bedrock 4

Surface Erosion 4

Numer of Asved Values - 0 Out of 10 S-BTOTALS * j Jj
Percentaqe of Assu md Values - % SL'BSCORE

ulmber of Missing Valus - 0 Out of 10 (Factor Score Divided ty Maximum

Percentaqe of MLiinq Values , ._- Score and Multiplied by 100)

AIR_



(d' c. LiV

WASTE CHARACTERISTICS

Havardous Pating, Judqemental ratinq from 30 to 100 points based on the followinq guidelinsm

Points

30 Closed dometic-type landfill, old sit., no known hazardous wastes

40 Closed doemsticr-type Landfill, recent site, no known hazardous wastes

so Suspected mll quantities of hazardous wastes

60 Known small quantities of hazardous wastes

70 Suspected moderate quantities of hazardous aste

90 Xnawn moderate quantites of hazardous wastes

90 Suspected Large quantities of hazardous wastes

100 Known larqe quantities of hazardous wastes

SUBSCORE
Reason for Assiqned Hazardous Rating

WASTE HANAGEIT PRACTICES

FACTOR MAtXIMUMm
RATING FACTOR POSSIBLE

RATTIG FACTOR (0-3) MULTIPLIER SCORE SCORE

Record Accuracy and
Cage of Access to Site 7 0/ A

Hazardous waste 2uant 7 0 /

Total Waste qu4antity4

Wats Incompatibility S J 3

Absence of Liners or
CogLinq @ado 2 6 /a'
Use of Leachace
Collection System .3 6 i
Use of G.5
Collection Systems 3 2

Site Closure a ,C '
Subsurface Flows 7 0 , i

4mner of Assumed a4lues = 3-4t of 9 SURtOALS .. _LS

Prcents 1 . ',f Assumed Values *.,'" SUOSCOPE

!umaac of Missing and Non-AppLicabL* Values u 0 t of q (Factor Score ivtdvid by Maximum

Percentagq of Missing and Non-Apt tc3ibe Values * Score and Multiplied by LOO)

Overall ,lumber of Assumed values rut ' ,f 25

Overall Percentagqe of Assimed 'alues - OVFPALL XOPE .,
(Receptors S.bscore X 0.22 rLus

Pathways Subscoro A 0.30 plus
Waste Characteristics Subseore X 0.24 plus
wAste management Subecore X 0.241

I.!



WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

Mae Of site q.~. .e w~./ / c

Location ra, 1'I, A r4iA
owet/Operator P%_ t ~j ~ A ,

Coments

FACT MAXIIUM

RATING rACTOiR POSXBLE

RATING rACTOR (0-3) MULTIPLIER SCORN SCOE

RECEPTORS

Population Witin
1.000 Feet 4

Distanc, to Nerest
orinkanq water well is Y-S
Oitance to Reservation

:oandrY 6

sel*Zonaq 3

Critical Enviroments 12 12

water Quality of Neaby

Surface Water Body 6 j
Number of Assumed Value% ouat of r. SIJBTOTALS .. a..
Percentaqe of Assumde Values -_ % SUBSCORE

Number of missing Values - LOut of 6 (Factor Score Oividd by Negjmu.

PerCentaqe Of Nissing vlue -- 0% Score and Multiplied by 100)

PAT~NEYS

Evidence of Water Contamination 10

Level of water Contamination iSo o .

Type o Containation. Soil/Riota o 0 .o

Distance to Neaest. Surface Waer 4

Oepth to GJaundeter 7

Net PcOipitation 6

eadvocN Permebility 4o 0 12
Depth to Bedrock~ 4o 0 3

Surface Eroeion 4 '

umer of Assumed value@ - C Out of 10 SUSTOTALS

Perce teqe of Assumed Values . 0 % SUBSCONE

eer of Missing Values - 0 Out ot 10 (factor Score Divided by Maximum

Percente e of isslinq Values * -.P Score and Multiplied by 100)



WASTE CHARACITZSICS

Hazardous Ratings Judqemental rating from 30 to 100 points based on the following gudeliness

points

30 Closed domestic-type landfill, old site, no known hazardous wastes

40 Closed dometic-type landfill, recent ite. no known hazardous wastes

SO Suspected small quantities of hazardous wastes

60 Known mall quantities of hazardous wastes

70 Suspected moderate quantities of hazardous wastes

s0 Known moderate quantites of hazardous wastes

90 Suspected lazge quantities of hazardous wastes

LO Known larqe quantities of hazardous wastes

SUBSCORE

Reason for Asstgned Hazardous Ratingt

U. dJeA td&. f _1,=.... -.. l ?4 J ~ -C 'C
jr e...,. -S 4.4 - &...lo .4E r_~ c- 01 ....- *e I-t // l 

4

I-a,-c. ~ ~ ~ f I' 5 eS44S. j .. '$ - ft * T a.e.4../.

,.~.PVA.4 ~4e~ ~. ,.Iw .'. WASTE MAAGEMENT PRACTICES

FACTOR MAXZMUM
RATING FhCRo POSSIBLEt

RATING FACTOR (0-3) MULTIPLIER SCORE SCORE

Record Accuracy and
came of Access to Site 7

Hazardous Wast* Quantity A CP 7

Total Waste Quantity 4 o 4

Weste Incompatibility A 3

Absence of Liners or
Confining Beds 6 ,

Use of Leechate
Collection System 3 6 /
Use of Gas
Collection Systems 12 2

Site Closure A. a

Subsurface Flows 7 6

.RAmwor of Assumed Va lues 3,2j~t ,,f SUDIroALS -7 ..-.
Percentaqe of Assumed Values - & SUBSCORE

Number of 4issinq and Non-ApplicabLe VaLues = 0 ut if 7 (Factor Score Oivided by a XieutM

Percentace of Missinq and Non-AppLicalbe Values - 0 Score and uLtiplied by 100)

Overall tumbepr of Assumed Values - ,. " tf 25

Overall Percentage of Ass,med :4lues - OVERALL XOPE "*"

(Receptors Subscore X 0.22 rlus
Pathways Subscore X 0.30 plus

Waste Chat tectstics Subscore X 0.24 plus
Waste Manaqament 3ubscore 9 0.24)

',L



Paqe 1 of 2

WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

I
Name Of Site 'A. 0. I/5yi' £.. 4  0- /),i.. zj..# 1i tr
Location u. * I A ,.1

Omme/Operator A' " /. /,.... 'V"P

Comments

4-or .~~e. Ii '4 - 5- %ft.' *-

FACTOR MAXIIGIM
RATING FACTOR POSSIBZ

RATING FACTOR (0] MULTIPLIER SCORE SCORE

ROCE0 1RS

Populatioa Witlhn
1.0oo Feet 3 /.
Distance to Nearest

Drinking water weil.

Distance to Reservation
Boundary 6 j7 /7

tend Use/Zoninq 7
Critical Environments 0 12 0 C

water Quality of Nearby
Surface water Body 6 /
Number of Assumed Values - 0 Out of 6 SUBTOTALS '/ 0 / P
Percentaqe of Assumed Values _, % SUBSCORE G

Numbaer of missinq Values - _,Out of 6 (Factor Score Divided by aximium

Percentage of missing Values = 0 _ Score and Multiplied by 100)

PATHWAYS

Evidence of Water Contamination 10

Level of Water Contamination 15

Type of Contamination, Soil/Lota 5

Distance to Nearest Surface water 4

Depth to Groundwater 7

Net Precipitation 6o 0 /
Soil Permeability 6I G I7

Bedrock Permeability 4o o /2.

Depth to Bedrock 4

Surface Eroeion 4
.I 9t , ,,

IMufer of Assumed Values - d Out of 10 SUBTOTALS 1c5'

Percentaqe of Assumed Values - 1. SUBSCORE

Mler Of Missinq Values - ' At of 10 tractor Score Divided by Maximum

Percenta" of Missinq Values * a Scor% and MultipLied by 1001



WASE CHARACTERISTICS

MaSardous ,stlnqt Judq&Wntal rati.nq from 30 to 100 points based on the following guidelines.

Points

30 Closed dmeestic-type landfill. old site, no known hazardous wastes

40 Closed domestic-type landfill. recent site, no known hazardous wastes

SO Suspected mall quantities of hazardous wastes

60 Known mall quantities of hazardous wastes

70 Suspected mod-ate quantities of hazardous vases

o0 Knwn moderate quantites of hazardous wasts

90 Suspected large quantities of hazardous wastes

100 Known large quantities of hazardous wastes

SUBSCORE

Reason for Assigned Hazardous Ratingi

f.#t. .- ' I fi - 1%s...Lr f -t A. Z~ J11 -W/ 710 %#1

WASTE MNAGENZHT PRACTICES

FACTOR MhxZJ4U1MRATI FACTOR POSSIBLE

RATIG FACTOR (0-3) MULTrPLIER SCORE scOpe

Record Accuracy and
Come of Access to Site 7 7

azarcdous waste 1uantity 7 CV

Total waste emantity Hog4 4

Waste Incopatbility C I ut 3/ac.

Absence of Liners or

Confining Seds 6

Use of Leschate

Collection Systm 6

Use of Gas
Cdl lection Syetems 2

Site Closure a

SUDusucace flows 0 co

4Ajter of Assumed 'I^ues - I Out o 9 SURTOTALS

Percentaqe of Assumed Values i L.. SUBSCOPE

er of Missing and Won-Applicablo 1alues out of I (rictor Srore Oivtded by 4W.L4xJium

Percentace of Missinq and Non-AppiicLa e VALues - 2A% Score and Multiplied by 100)

overall iusmber of Assumed Values - / out of 25

Overall Percentaqe of Asstied values O VERFPALL :CCPC
rPeeptors lobscore X 0.22 rLus
Pathways Subscore t 0.30 PLUS
waste Charactertatles Subteore x 0.24 plus
WAste mSnaaement Subecore X 0.241

II ii -- . .. . I I ,-, ' - -, , .. . .



Page 1 of 2I.
WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

I
Nam of site A/,. / P 4  . -

Location - 5- /A- 4 i
Owner/oerator f ,_ " M... j'9* ,"

I ILA z1151W

FACTORt MAXIMUM

RATING FACTOR POSSILEZ
RAUING FACTOR (0-3) MULTIPLIER SCORE SCOR

RECEPTORS

Population within
I .000 Feet A4 /

isltance to Neaest
DOrnkinq water Well 15

Ostance to Reservation
Bodary 6 1

Land Ue/oninq 3 3 5

Critical tnvironments 0 12 o

Water Quality of Nearby
Surface Water Body 3 6 //

Numc of Assumed Values = Out of 6 SuLB7TAL S/

Percentaqe of Assumed Values - _ % SUBSCORE

Numer of Missinq Values- _P out of 6 (Factor Score Divided by MaN-fim

Percentage of Missing Values * % Score and Multiplied by 100)

PATNWRYS

Evidence of Water Contamination 10

0 0L.evel of WaSE Contamination 15

Type of Contamination. Soil/siota S
o ir

Oistance to Nearest Surface Water 4

Depth to Groundvater 7i A,

Net Precipitation 5o 0 ,

Soil Pemeabilty 6

Bedrock Permebility 4

CP C7
Depth to Bedrock 4

Surface roson 4

inmer of Assumed Values out of 10 SUNTOTALJ

Percentage of Assumed Values - % SUSSCORE

Number of Missinq Values - -. _ Out of 10 (Factor Score Divided by Meaimam

Percentaqe of Missinq Values - k Score and Multiplied by 100



-I

WASTE CHARACTERISTZCS

Hazardous RatiLgi Judgeowntal rating from 30 to 100 points based on the followinq guidelines:

Points

30 Closed dommstic-type landfill, old site. no known hazardous wastes

40 Closed dommstic-type landfill, recent site. no known hazardous vstas

50 Suspected mall quantities of hazardous wastes

60 Known mall quantities of hazardous wastes

70 Suspected moderate quantities of hazardous wastes

so Known eoderate quantites of hazardous wastes

90 Suspected large quantities of hazardous wastes

100 Known large quantities of hazardous wastes

SUBSCORE

Reason for Assigned Hazardous Rating:

k2, 4 - . - ., t

WASTE MA&AGD4ENT PRACTICES

FACTOR MAXIMUM
RATING FACTOR POSSIBLE

RATING FACTOR (0-3) WLTTPLIER SCORE SCORE

Record Accuracy and

Case of Acceis to Site 7 ,-,/

Hazardous waste ,uantity C1 7

Total waste .2uantity V

waste Xncompaibility 3

Absence of Liners or
Confining Beds .,6 I
Use of Leachate
Collection System 6

Use of Gas
Collection Systems 2

Site Closure a

Subsurface Flows 7.'

kieber of Assumed Values * )uit ,,f 9 SUS1VTALS ~ .. 2..

Percentmaoe of Assumed Values - JjL SUBSCORE

Number of Missing and Non-ApplicabLo Values out '3 9 lP.ctor Score Divided by Maximum

Percentae of Missina and Non-Applcalbe Values - x _t Scor and Multiplied by 100)

Overall Number of Assumed Vaiuss - I "ut 1)f 25

Overall Percentaqe of As,med "alue- OVERALL :CORE

(Receptors Subscore x 0.22 r us
Pathways Subscore X 0.30 plus

waste characteristics Subscors X 0.24 plus
Waste manaqement S3ubscore X 0.241
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WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

memoata site Ala./~ -A 2

Owr/Operator P6t _ d C ,e.. *JSA

Comenr -

rACnT ATO PSZLRATING rJ 'lON POIITI=J

PAT IG rACTO (0-31 mIL.T -n RO= SCOat

PopULatiAon Within
1.000 peet 0 40 /)

Disane to NMegesc
OtInluag 46ter Well J

Distaoe to eer8vation

boundary 6

Land Use/Scalaq 3

Critical Zavaommeota 12 0 ,C

Water Quality at Nearby
Surface water mo 2 6

Mwme, at Aasumed Values - Out at 6 SUBOTALS .2.... .__L_.
Percentaqe at Aasmed values 0 % SUBSCOhE

number of Missnq Valuea - -(Oout of 6 (FaCtor Scoto Divided by Naximi

Percentage af Mii Values 0 Scots and Multiplied by 100)

PATHIOYS

Ividence of Water Contmination 10 *

Level ot Water Contamination is

Type of Contamination. Soil/eLota S

Distance to Nearest Surface Water 4 /A.

Depth to Groundkwater 7 1 1
Net Precipitation 6

Sel Peabilty 6

Bedrock Permeability 4

Depth to edzaCk 4

Surface rosiaon 4

Nmber of Asued Values - out af 10 SUNFTAU S

Pezentaqe of Assumed Value. - .. g % SL'MSCORZ

Wae of HNslinq Values - 0 Out of 10 (raector Score Divided by Maximum

Perentaqe of Mlaisnq Values - Scate and Multiplied by 100)



WAM CHARACTERISTICS

Naegrios Rating, Judqgeuital catinq tram 30 to 100 points based an the following quideLinest

Points

30 CloSed domee"tic-type landfill. old site, no known hazardous wastes

40 Closed deatic-type landfill. recent site. no known hazardous wastes

SO Suspected small quantities of hazardous wastes

60 rowm wll quantities @f hazardous wastes

70 Suspected moderate quantities ot hazardous wastes

s0 Knmm moerate quantitas of hazardous wastes

SSuspected large quantities of hazardous wastes

to grown larqe quantities of hazardous wastes

SUBSCORB J-0O

Reason for Assiqn" Hazacdous Ratings

IA.*o C.# L.#05. j i&. %-. 0SJ.. .

e-- C.~... i ~ , L.- . e On v

WASTE 101"aiMNT PRACTICES

F1ACI0R MAXNRM
RATING vcToR POssrILe

RATING FCTOR (0-3) MULTIPLIER SCORE SCORE

Reord Accuracy and

Ease at Access to Site 7 .2/

Hazardous waste -.uantity 7 0

TotaL Waste Quantity 4,,q

vast* Incwpatxuliy 4 se,- ,---..r 0 ,

Absence of Liners or
Continin sads 2.6
Use at Lrachece
Collection System 9 .6

Use of Gas
Collection Systems 2

Site Closure J *I

Ssuurface rl w1 7.

Raobee of Assumed Valuoe . Out ,f 9 SUBTOYrtAS ) I

Porcsntsqe of Assumed Values * "Ia' SUMOORE

!IUwsler of MLssinq and Non-AppicabLe Values o ut of 9 (Factor Scors Oivtded by Maxim

Petcentae oft Mtssinq and on-ApplicaLhe VAtues - . - Score and Multiplied by LOO)

Overall :uumbec of Assumed v'Luss - X ",ut ,t 25

Overall Peccentaqe o Astsmed Values - .OVEALL XCPE

(Ree etors Subscares x 0.22 r'us
Pathways Subscors x 0.30 pLus
Waste Ch&xactoristicS Subscors X 0,24 plus
WAst Mfnaaemsent Subicore x 0.24)



I
WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

Lo~aSI*R Ao". r- (a fIg,. iq41 ~ ~ ~.moing/opegatow- -rue ~1C .'. *
Comence

PA I
PAVIN FACTOR POSzuzz

PAVING FACTOR (0.. IKWTIPLWCM swag SCOR

REEPTOS

Po ulatin within
1.000 peet 4 /A

Dis.anca to Nearest
Drinking wae well is %'.. yr
Distance to Reservation

Pau adary 6 7/
Lend Use/Zonxaq 3 2
Critical £avirz oments 0 12 2C

Water Quality of Nearby
Surface water Body 6

Numb" ad Assumed Values - Out of 6 SUBTOTALS 7..... o ... LJL

Percentage of Assumed Values "-# % SUSCORE

Mumer of missinq Values - 0 ut of 6 (Factor Score Ovided by Naximz

Percentage of missing Values - _2_% Score nd multiplied by 100)

PATHWA~YS

j Zvidence of water Contamination 10

Level at Water Conta ation isa .3o
Type a Contamination. soail/sita t "

Ostance to Nearest surface water 4

Depth to Groundwater

Net. precip~ittion 0 6J! ,,
soLI permeability 6

seftock Polmabil ity 4

ept h to /ok ;

Surface grealafi 4X

I -e- ., Assumed Values - out o 10 SUOTALS _ y_ j%
PFacets"q of Asumed Values * . % SL'ISCOU #

Ner of Mieli Values * Out of 10 (Factor Score Divided by axLimme

Percentage of issinq Values - Score and Nmuitiplied by 1002

.... jv ; , *

- _ __.... ...



WASTE CUARACTERSTZCS

Hazardous RatigM: Judgmntal rating from 30 to 100 points based an the following guidelines:

Points

30 Closed dametic-type landfil. old site, no knwi hazrsdoue wastes

40 Closed 4ometic-type landfill, recent site. no known hazardous wastes

SO suspected mUl quantities of hazardous Wastes

60 Know small quantities of hazardaus wastes

70 suspected mnderate quantities of hazardous wastes

so Known mderate quantites of hazardous Weste.

90 Suspected lazqg quantities of hazardous wastes

100 Known Larqe quantities of hanardous wastes

SUBSCORE

Reason for Assiqned Hazardous Ratinq:

WSTE MANAGEMENT PRACTCCIS

rACOR KAXmI"q
RATING FACIMR POSSBIZE

RATING FACTOR (0-3) MULTIPLIER SCORE SCORE

Record Accuracy and

gase of Access to s 5.t.

Hazardous Waste Quantity C £ p

Total Waste Quanrity 4 Ia

Waste Incompatibility e/ 3

Absence of Liners or
Confining $eds 5 ~ ,/

Use of Lea hate
Collection System 6

Us* of Gas
Collection Systems pE2

site Closure . . .

Subsurface Flow* O 7

Nmer of Assumed Values o u Out ,f 9 SUBLOTMLS .

Petcentaqe of AsMsed Values = suBSCOPE

thsir of issing and Mo-AppLicable Values - Out of 9 (Factor Score Oivtdod by qaximum

Percentaqe of Missing and Non-ppLicaLbe values - .a Score and Multiplied by 1001

OVerall Iebee Of Assumed Values - - Out if 25

Overall Percentaqe of Aas.med vaLues - OVERALL CCPZ X

(Peceptors Subscore X 0.22 ,Lus

Pathways Subscore x 0.30 plus
waste C'~actertstiCe Subecore X 0.24 plus
aste Manaqe ent Sabecore X 0.241



I. WASTE DISPOSAL SITE AND SPILL AREAI ASSESSMENT AND RATING FORM

masseof site ^d. 10 - S..I'-aeIt&,-t Co + .o, . l~.k
Ideation k"ye C ( 1/.. A+~,
oImex/Operator - =k L.
C~nral

FACTOR XtMxNUM

! .ZI /-r'(c,.1",'. -,. ,0s8e1,, 3 zz-

RATING FACTOR (0-3) 4ULTIFPLUIM SCOag

Ri:ClPTOtS

Population Within
i.O0 ooorot a 42

Distance to Nearest
Drinking water Wll ISYX V
Distance to Reservation

soundazy 6

r ad Us./Zcaznq 3

Critical vreaxoments 12 : C
Water Quality of NeaCDy
Suirface Water body 6 a

Number of Assumed Values 0 out Of 6 SUBTOTALS /
Percentage of Asumed Values , % SUBSCORIC do

Number of missinq Values - ..9Cut af 6 (Factor Score Divided by maxim".

Percentage of kcissinq Values - 0 q Scots and Hultiplied by 100)

PATI"WYS

Evidence of Water Contamination 10o oo

Level of Water Contamination 15

Type of Contamination. Soil/Biots S

oiatance to Nearest Surface water 4

Depth to Groundwater 7I 7

Net Precipitation 6

iSoil Permeabilty 6

Bedrock Permeability 4

Dept to Bedrock 4

Surface romion 4

Numer of Assumed Values - 0 Out of 10 uSIToALS . .. 422
percentage of Assumed values - P % SV5SCORE
Num r of Nissing Value$ - 0 Out of 10 (Factor Seare Divided by Maimm

Percentage of missinq VaiLue - Score and MutipLLd by 100

. . . . . .. ... . . . .. . . . . . . . ... .. .... .- ------.------- ---------- - -- ,-~;



WASTE CHARACTERISICS

Nesstiuu Ratings Judqwmitnl rating Erom 30 to 100 points based on the following guidalinass

Poins

30 Closed domestic-type landfill, old sits, no kn. hazardous wastes

40 Closed domestic-type landfill, recent mite, no kInm hazardous wastes

so Suspected mall quantities of hazardous wastes

60 Knoi small quantities of hazardous wastes

70 suspected mstate quantities of hazardous Wast"

SO Known mderate quaatites at hazardous wastes

O Suspected larqe quantities of hasacdous wastes

100 Known Large quantities of hazwdous wastes

SUBSCORE
Reson for Assiqned Hazardous Rating:

WASTE MANAGEMIr PRACrICES

FAcToR MAXZMUM
RATIG FACTOR POSSIBLE

RATING FACTOR (0-3) HULTIPLIER SCORE SCORE

Record Accug3cy and

9e of Access to sits 7

Hazardous waste -.uantity 7. j 2

Totai waste Quantity 4

waste Incompatibil ty 0 ) .

Absence of Liners or
Confining gods 6 I

Use of Le6chate
collection System .. 6 6

Use of Cas
Collection Systems 2

.Lte Closure a

subsurface rows c.7
u.,oer of Assmed Values - 'N,'it ,f 9 SKBT.TALS j . o

Pe e ntaqe of Assumed Value - I I SUBscOR

!lhmidr of .4tsinq and Non-Applicable Values - 'ut of 4 (tractor Score Ovided by RasAMum

Percentae of Missinq and Ron-Appilcaibe Values - ,,tl Scott and Multiplied by 1001

Overall mombee of Assumed Values - I out it 25

Oerall Percentage of Ads imed Values I-- OVERALL XORE
(P*ceptors SubRncnr x 0.22 rLus
Pathways Subacote x 0.30 plus
waste Characteristics Subscors x 0.24 plus
waste m4ndoeent SubacOte X 0.241

- - - ~IT
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WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

Name of Site N4. I Sc..A4A
Location e,, rIr t

se/opegator pit .oe

Cospoft"

PATIN FACTOR POSS.LZ
RAZN0 FACTOR (03) MLIPLXZR SCoS scoa

population wit~n
1.000 Feet 

4 /A

Distanace to Nearest
Drenkixn ater well '1ois

Distane to Rservation
ao O ndagy 6 6 17

L."W Use/zOnaa~q 3 5
critical Kavirozinests 12 3C

Water Quality of Nearby
Surface water ftdy 6

mber of Assumed Values - Out of 6 SrJSTO.ALS

fmceft"ge of "sume Values - l % SUSCORE

Nmer of Misin Values - Out of 6 (factor Score Divided by Maucamu

Pecentage of tiainq Values - % Score and Multiplied by 1001

tvidence of Water Contamination 10

Level of water containation is

?YPe Of Contamination, SOLI/Bjotas

Distance to Nearest Surface water 4 1O

Depth to Groundwater 7

Net Precipitation 6

soil Permeability 6 /7

Sadrock permeability 4
C)0

Depth to inerock 4

Surface groeion

j ~Mmber of AesuMed Values C, Out of 10 SUVNTOAL2 a .. .L.
pareeitaqe of Assumed Va lues a % RML'SCORZ

Nmer of Missing Values * 0out of 10 (Factor Score Divided by Maxiv=aI I ercentge, of Miss Ang Values -a Scews and Multiplied by 100)



WASTE CKARACTISrCS

Nasaardeua Pat .m, Judgemental. ratinq from 30 to L00 poInts based on the following guideLlnes:

Point

30 Closed domeatic-type landfill, old site no known hazardous wastes

40 Closmd domelaist-ype Landfill, recent site, no known hazardous wastes

so Suspected aill quantities of hazardous wastes

60 Know mall quantities of hazardous wastes

70 Suspectes aderate quantities of hazardous wastes

so Known soderate quantitee of hazardous wastes

90 Suspected larqe quantities of hazardous wastes

100 Known larqe quantities of hazardous wastes

SUESCORE
Reason tor Assiqned Hazardous Ratings

-r eml t TA ~-eA c. jC .i f /

WAMS? MHAGEtZN PRACTCZS

rhCTOK MAXIMM

RATZNG FACTOR POSSLSL
r

RAING rACTOR (0-3) MULTIPLIER SCORE SCORE

Record Accuracy and

came at Access to site '27-

Mlasalrdoua wat I.t1, f9ss--,e7

Torsi Waste Quantity co4

Waste Incompatibility tla3S

Absence of Liners or
Confilning Beds 6 ;1

Use of Leachate
Collection System 6 #9

Use of '

Collection Systeim* 2

Sits Closure 8

Subsurface Flows 0 7

%umber of Assumed Values - a.out Y( SUSTOThLS... ~..LC
Percentage of Assumed Values XA.% SUSSCOPE

lUese of Milslng and ton-ApplicabLv Values - C ut 3f ( Pctor Score Divided by 4hxxmtft
$(:om ad ,*u/ pl~e by100)

Percentage of Missing and Mon-AppLtc&Lbe values -Score an 4UltLpLLed by0

Cvoall lumbet of Assumed Values - X.ut i Z5

IveraAl Percefntage of Ased .alues - OVEWALL X-CCPE

(Receptors Subscare X 0.22 rLus

patihays Subscote 1 0.30 pMus

waste Characteristic* Subscore K 0.24 plus
waste Manaqiasnt $ub*cote ) 0.24)
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WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

".eogsire 1-4.. of: a..se / P
Loation L f . A I. A I .

Owner/Operator & L €. A" g I 00 4 Ie

Coments

1A. e oL, 4iy /.e A ot ;w4 I'Ae -d q 9 fe .

FArCOR NAXXXIN

RATING ?ACTO* I05ZlB."
RATING FACTOR (0 MULTXPLIU S C=0 SCOSE

RECE.PTORS

Pouaion within
i.0O Feet 4 a
Distance to Nearest
orinking wter well .S iI
Distance to Reservation

Boundary a6/2
Land Uee/zoninq 3 C
Critical Environments 12

WaCet Quality of! arby
Surface Water Body 6 /

Number of Assumed Values 0 Q out of 6 SSBOTALS ... L.. .L3.
Percentage of Asmued Values - 0 _ SUBSCORE

Number of missing Values - ... Ou. of 6 (Factor Score Divided by Ma imum

Percentage of issing Values - 0% Score and Multiplied by 100)

PAT YS

Evidence of Water Contamination 10

Level of Water Contamination 15

ype of Contamination. Soil/iota

Distance to Neaest Surface Wter 4

Depth to Groundweter 7

Net recipitation 6

Soil Permeability 6

Bedrock Permeability 40 o 0

Depth to edrock 4

Surface Erosion 4

Numer of Assumed Values - out af 10 SUBTOThLS ..a..... -~~
Percentaqe of Assumed Values - 0 % SL'BSCORE

imbr of Missing Values - a Out Mf 10 (Factor Score Divided by mai

Prcentage of mlssinq Values - .. Score and Multiplied by 100)

Ar,



WASTE CHARACTERISTICS

Nasadoua Ratings Judqemental rating trom 30 to 100 points based oan the following quideLtnes

Points

30 Closed dametic-tY.Pe landfiUl, old site. no known hazardous wastes

40 Closed dmetia-typoe landfill. vecant site. no known hazardous wastes

SO Suspected mall quantities of hazardous wastes

SKnown small quantities of hazardous wastes

70 Suspected moderate quantities of hasardou wates

30 Known adxerato quiasntes of hazardous wastes

90 Suspected large quantities of hazardous wastes

100 Known Large quantities of hazardous wastes

SUBSCORE 30
Reason for Assigned Hazardous Ratin:

T', o ?.. f-I -.. -0. -i e v__ - .0 J rnY r I e-4C ~.

WASTE MRAAGDEENT PPACTICES

rACTOR MAXIMUMX

RATING FACT'R POSSIBLE
RATZNG FAC"OR (0-3) muLTPLER SCOPE SCORE

Record Accuracy and
case Of Access to site 37
Hazsardous waste l~uavity A 7. ~
Total Waste quancity 0 4 /2

Waste Incpatiblity si u 30

Absence of Liners or
Confining eds 6 /
Use of Leachate

Collection System 6

Use of Gas

Collection Systems 2 (
$ite Closure p
Subsurface Plows 7

Wkumber of Assumed Jnlues * __ it of 9 SUBTOTALS /

Percentaqe of Assumed VaLues % Aa.% SUBSCORE

umaber of Missing and Ston-Applicable values- 0 'utc of 9 (rctor Score Divided by 4aximum

Percentaae of Miss nq and "on-Appltcallio Values * Score and ,uLtLpLied by L001

Overall Auhmber of Assumed VaLues . .2'ut If 25

Overall Porcentsqe of Assisted 'alve*m 7 OVERALL XCOPE
(PCeptorU Subsca re 0.22 rlus
Pat'wayt Subscore X 0.30 plus
Waste tacteristtcs Subecore x 0.24 plus
'dap naaement aubscoge 1 0.240

- . ..- - -I" " I I I - . . ..- . ..-. . .. .



Page 1 of 2

WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

%aweo atsite Al. 1 S-tIg, ?e g,7 A- I £AL

Location 'e : C (., ieA.- 4 r*ja
one e/opect , " ._ /1 ... .4 "
Coments

FACTOR AXJ
RATING FACTOR POSSIBzZ

RATING FACTOR (0-31) MLTIPLISR SCOM SCORE

RtCEPTORS

Popula tion Within
1.000 Feet 4

Distance to Nearest
arianq Water Well is 1

Distance to Reservation

Souldary '36/9j

Land Use/Zontnq 3

Critical Environments 12

Water Quality Of Nearby
Surface Water Body 3 6 /9 /
HUgMer at Assumed Values 0 Out of 6 SUBTOTALS ... La9

Percentaqe of Assumed Values - 0 % SUBSCORE .12
Net of issinq Values - -. LOut of 6 (Factor Score Divided by Maxiua

Percentage o hissing values Score and Multiplied by 100)

PATNWR YS

Evidence of Water Contamination 10 43

Level of Water Contamination isCI

-noe at Contamination. Soil/fliota

Oistanc* to Nearest Surface Water 4

Depth to Groundwater I

Neo Precipitation 6

Soil Permeebility 6
I. C If.

sedrock Permeability 4

Depth to edrock 4o osdc 0 1 2.

Surtace Crosion 4 &( Ia-

Mumer of Assumed VaLues - 0 Out of 10 SUBTOTALS J Cj

Pegoentae of Assumed Values - % q SL'SCORY

Wsmer of Missinq Values - 0 Out of 10 (Factor Score Divided by Maximm

Percentaqe of Missinq values - Score and Multiplied by 100)

_ _ _ ..... . . .. . . .. .. .... . .----



WASTE CHARArr ER ISTICS

"asardous Rating Judqmentl ratinq from 30 to 100 points based on the following gidelines:

Points

10 Closed domestic-type landfill. old site. no known hazardous wastes

40 Closed domestic-type landfill, recent site. no known hazardous wastes

SO Suspected mall q antities of hazardous wastes

60 Known mall quantities of hazardous wastes

70 Suspected moderate quantities of hazardous wastes

SO Know" eoderate quantites of hazardous wastes

SO Suspected large quantities of hazardous wastes

100 Known larqe quantities of hazardous wastes

SUBSCORE'?a
Reason fo Assiqned hazardous Ratinq:

T-.4= e-,* - e.,, ~ a - j'' C.-a,- jC "C ~ ~ ~ ~ 081 &-- &.L c- C ,qe 4 L Lf a1

WASTE MANAGDENT PRACTICI S

FACTOR HAXIMUM
RATING FACTOR POSS IBLE

RATING FACTOR (0-1) MULTIPLIER SCOPE SCCRE

Record Accuracy And
a.se of Access to site ' 1 .. i a.,

Hazardous Waste Quantity A /, . a.
Total daste Quantity

waste Incompatibility 3 i. .,P'

Absence of Liners ot
Confinin geds 6 ~1
Uso of Leachate
Collection System - 6

Use of Gas
Collection Syst,,s P4 2

Site Closure 0.j.

Subsurface Flows 7

4upoer of Assumed values .1 N. Ot "f 9 SUBTOTALS ~
Percentaqe f Asstmed Values - SUBSCORE

Numbeg of Missinq and on-Applicablo values s 3 out of i (Factor Score Divided by 4aximum

Percentaee of ission' and Mn-Applicalbe Values v Score and Multiplied by 100)

Overall iumber of Assumed Vilues - A O ut it 25

Overall Percentaqe of Asitsied Values _OVERALL ZCCPE 6s--

(Peceptors Subscore X 0.22 rLus
Pathways Subscore x 0.30 pLus
waste 'hatacteristics Subscore X 0.24 plus
Waste Manaaement Subscoe x 0.24)

-L .. . . .. .. . . . .. .. .. m . . .. . . i ni n nI i i i 1 l. . I. .....-- -- -



Page 1 of 2

WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

%am Of site 6/ - A : .- I 5 /

Location P" zCr eliA. ~ i
Oer/operator , L (-e ,A

Coment
" - . ;..-. I .; ,- . 7 v, .t.4#g//

tl#XTORl K"IMUH

RATING FACTOR POSSIBLE

RATIG rACMR (0-3) MULTIPLIER SCCBZ SCORE

RECEPTORS

Population witi.n
1.00,o r 4

Distance to Naeat
Drinking water well is

Distance to Rservatieon
Boundary 6../

Land Use/Zoninq 3

Critical Envir nments 12 e

W&eXr Quality of tNeaxoy

Surface water Body p6 I
Numoe Of Asud VaLUSi 4 Out of 6 SUBTOIA6LS ........ I .. ~.
Percentage of Assumed Values - % SUBSCORE

Numoer of missing Values - ._.out of 6 (Factor Score Divided by Maxi.u

Percentage of Missing Values 0 0 • Score and Multiplied by 100)

PATWaYS

Evidence of water Contamination 10

Level of wter Contamination 15

Type o Contamination. Soil/Biota S

Distance to Nearest surface water 4

Depth to Groundwater 7

Net Precipitation 6o o 7,

Soil Permeability 6

Bedrock Permeability 4o 0

Depth to Sedrock 4

Surface Erosion 4I "/"1:

ftoer of Aesumed Values - 0 Out of 10 SUST(YrA LS J.. -..LX
Percentage of Assumed Values - I SCSSCORZr

NWatvr of Missing Values - 0 Out of 10 (Factor Score Divided by Maxiil

Percentage of Missing Values - Score and multiplied by 100)



WASTE CHNAACERISICS

Hazardou R1tn: Judqinlt&aL rating from 30 to 100 Points based on the followinq quideLinest

Points

30 Closed domestic-type landfill. old site, no known hazazdous wastes

40 Closed domestic-type landfill. recent site. no Iown hazardous wastes

so Suspected mall quantities of hazardoas wastes

60 Known mall quantities of hazardous wastes

70 Suspected moderate qmtities of hazardous westes

so Known moderate q"uAtites of hazardous wastes

90 Suspected large quantities of hazardous wastes

100 Known large quantities of hazardous wastes

SUBSCORE

Reason for Assiqned Hazardous Ratinq:

A t. j C __e T- od tj e .,.i~ -WA - 6, 
4

k-.40 04" dJ

%IASTIC MANADET PRACTrCJS

rAC-VR MXzMUM
RATING FACTOR POS ISLE

RATING TACOR I032 MULPLIER SCORE SCCRE

Record Accuracy and

Case of Access to Site ,

Hazardous West* Quantity S. 1 7 AY,

Total waste Quantity 4

Waste tncompatibility 3 .~5*

Absence of Liners or

Conf ining sods 6

USe of Lachate
Collection System 36 /

Use of Cas
collection syses 2

site Closuze a

subsurface r sow.

Wimbser of Assumed Values - wit .f4SUSTOTALS Z .
P.rcentqe of Assumed Values - 3.1. SUOCOP"

.Iuvmbr of Missing and Son-ApplicabLe 'Values - 0 Out of 9 IFactor Score Olvuied by Maxim=

Percentaae of Missin, and .n-AppLicilbe values - e Score and Multiplied by 100)

Overall UNUber of Assu ed Values - X Out -if 25

Overall Percentaqe of Assmed Values 7 ,, OVERALL .'CCRE _ _ _

(Pt sePtor Subscore X 0.22 Plus
Pathways Subscore X 0.30 Plus
waste Characteristics Subscore x 0.24 plus
waste 4nacement Subseore X 0.24)



Paqe 1 of 2

WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

Kno t site P-4 &#a ta.. a ~ tI~, /tj

Location As 1~j'e .+ r4 A

Comment.

FACTOR aziism
MZTMWG FrCTO POS3s121

RATING FACTOR 0-3) MULTIPLIER SCORh SCORE

RECEPTORS

Population Within

I.000 Feet a /

ULTTnce to Nseac
aOrnk.La Water WeLl LS'

Distance to Reaervatlon

boundary -~6 7

Land Use/Zoninq

Citical Avar. orment 12 o

dater Quality Of Nearby
Surface water Body 6 /

Nmmot of Assumed values - Out of 6 SUSUMUS L ... .. 1.
Percentaqe of hasumed values - 0_. SUBSCORE

mber of misisin Values - __Qout of 6 (Factor Score Jivided by NazWum

Percentaqe of Missin Values - 0 Score and multiplied by 100)

PATHWrYS

Evidence of water Contamination 10 2 3

Level of Water Contamination 5

Type of Contamination, Soil/Biots SS

Distance to Neatest Surface Water 3 4 /d

Depth to Grourndwaer 7s

Net Precipitation O 6

Soil Permeaility 6

Sedrock Permeability 4

Depth to Bedrock 4

Surf ace Erosion 4

Mamer of Assumed Values - 0 out of 10 SUBTOTRL.S .1±. .. L.J
Percenitage of Asured Values - %SUSCONE S

Nmer of Missing Velues - 6 out of 10 (factor Score Divided by maximam

- Percentaqe of Missinq values - 0% Scors and MultipLied by 100)

Am* -- ~
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WASTE C4ARACTERIsTCS

H4ardou Ratings Judmintal rating from 30 to 10 poAints based on tie followinq guidelines:

poines

30 Closed dameeic-type landfIll. old sztn, no known hazardous wastes

40 ClOed domet4c-t"e landfiA, recent site. no known hszazrdc, , wastes

S0 Suspected mall quantities of haardous wastes

Go Kw mall quantities of hazardous wastes

70 Suspected odearate quantAUes of hazardous wastes

so Known moderate quantitee of hazardous wastes

90 Suspected large quan ties of hazsrdous wastes

Loa Known Lazqe quaanatLes of hazardous estes

SUBSCORE
Reason for Assigned azazdous Rating:

CI-d.*.A, 1,9iq- e~~ ,7.J j . I ,cic.

W&M HAHGDEMN PRACTICI S

FACTOR KAXIMMJ
RATING FACTOR POSSXBLE

RATING FACTOR (0-3) MULTIPLIER SCORE SCORE

Record Accuracy and

Ease of Access to site 
A

Hazardous Waste Quantity M, / 7

Tot&L Waste Quantity 4

Waste Incompatibility 3.

Absence of Liners or
Continxng Beds 6 ~1
Use of Leoecate
collection System 6

Use of a$
Collection Systems 2

Site Closure -S

subsurface Flows 7 .0

Mimboer of Assumed Values O .~ut 1)f 9 SURTVTNLS .. i Y
Percentaqe of Assumed Values A,,&, SUBSCOVE

MUiMiber Of ftSainq and on-Apt iLAcbLo 'Values- ou 4 (Fctor Score Divided by Maximus

Percentaqe of Hissina and Nn-AppLLcalbe Values -1 Scre and MuLtiplied by 100)

Overall .'umber of AMsed Values * a Out -t 25

OvCall Percentaqe of Assmed Values - OVERALL XCOPE

(Peceptore Subeo*re I 0.22 rLus
Pathways Subscore X 0.30 plus

waste ciar actorist es Sub core X 0.24 pLuS
Wxste M avihent u bcore X 0.241



Page 1 of 2

WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

I
Na t Site &Aj . € !. 1. .- 4 Y 3 / ,

ow-u/opecator e I A. ,

Com en

TZIG rACTOe iCS"zaz

RATDN FACTOR (0-31 MULTIPLIZR SCOw SCa

1 PuopuLtaO Within

DLstance to Nearest
Driaxiamj water Wll is i

Distance to REasevatLon
Doundry 6 9

SIdUeZOnLag 3

Czitacal znvLzonmenta O 12 0

water Quality of NearbyjSurface Water body .3 6 /
,,,er of Asamed values * Ou ot 6 SU TO ALS 70 --L.10?
Percentage of Assumed Values - 0% SUBSCORE

Nmer of Missinq values - -&0ut of 6 (Factor Scor Divided by Maximum

Percentage o Mssing Values - 0 %Scow* and Multiplied by LOO)

I
PATtmlBs

Evidence of wer Contination 10 3 a

Level of Water Contamination 15

I ype of Contaen ition. Soil/ioita s

01 steiws to Nearest Surface water 24I o o. tI 7 .
Depth to Groundwater

Net Precipitation 6

1 soil Permeebility 6 ~
edzck Permeability 4

Depth to Bedrock 4

Surface erosion

IIftbr 09 Assumed Value@ - out of 10 SUSTOTALS .10 .J-
PWeCWctaqe of ASVAmed Values a % SUBLSCORZ

mr of Missinq values - Out of 10 (Vector Score Divided by Maximm

Percentaqe of Missinq values e..v.. Sore and Multiplied by 100)

" - l -. I II



WASTE CHARACTZMISTIC3

Hazardous Ratinqs JudgemntaL rating from 30 to 100 points based on the following quidelnems

Poinats

Jo closed damsetic-type landil, old site. no known hazardous wastes

40 Closed damstc-type Landfill. recent site. no know hazardous wastes

SO Suspected wall quantities of hasardau wastes

40 Rnon m"l qUantIis of hazardous Wastes

70 Suspected moeate qiaatties of hazardous vaste

S XKnwn modwatre quantltes of hazardous vast*@

90 Suspected lszqe quantt.Les of hazardous wastes

100 Known Lazqe quantities of hazardous wastes

SUBSCORE
Reason for Assiqned dIzadou1 Rating:

"1"J. x ",, .. .£.tgl .,.s. A... ,j'. me -*

WASTZ MANAGEENT PRACZCIS

rACTOR uAXIqUM
RATING rACTOR POSSZBLE

RAT IG FACTOR (0-3) MULTIPLIER SCORE SCORE

Record Accuracy and

Zse of Access to Site 73

, o'us waste Quantity I .'

TotaIl Waste Quantity v 0

Waste Incompatiility 3 0 0

Absence of Liners or
Cant inxnq Beds S I
Use of Leachate
Collection System 3 / /

Use of Gas
Collection Systems 2

site Closure 2, .

Subsurface Plows

Number of ,ssumed Values - ut 9 S SUBTUTALS ..
Psecantiqe of Assumed Values -ju i SUO.COPE

+htmber of Missain aid on-ApLicabL. Values 4 ( iut a( t7ator Score Otvtded by Maximus
Scot.e and uLtiLle, by 100)

Percentaqe of Missin and Non-AppltcaLUe Values - ..
i b

overall Ilumber of ASSsuld 'alues - L ut 2

Oveall Pertentaqe of Assumed '.lul - OVERALL 3CPE

(Receptors subcoce .x 0.22 rlus
Pathways Subscore 9 0.30 plus
aste C1hatctettattcs subicore X 0.24 pLus

waste Manasement Zuvbcore 9 0.241

-1
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WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

I
Nameo a Site "A4

Location I ' /. Aj#

Oue/Operator pog ~ .IA~. #F

rACTON MAXIMUM
RATING FACTOR POS1UM

RATING FACTOR (0-3) MLTIPLIER SCOR SCORE

Population Within
1.000 Feet o
Distance to Nearest
ocrikiag water Well is*v

Distance to Reservation
soundary 36 7/

Land Use/zoning j3

Critical Zavizonjents 0 12

Water Quality of Nearby
Surface Water Body 36 /

Numer of Assumed Values - Out of 6 SUBTOTALS 3

Percentage of Assumed Values - 0 % SUESCORE

*006e of missing Values - -9_Out of 6 (Factor Score Divided by NKaimom

Percentaq of Lssing Values - * t Score and Multiplied by 1001

PATHUBYS

11

g vidence of water contamination 10

Lewel of water Contamination IS

SType of contamination. Soil/s/a

Distance to Nearest Surface water 4

Depth to Groundwater 7I 7 -
NeHt Precipitation 6o 0 1'

Soil Permeability 6

@edrack Permeability 4o
Depth to Bedrock 4

Surface Erosion 4C, 0 /1.

of Asumed Values o of SUL, FALJ 

Percentaqe of Assumed Values % SUSCOzE

mber of Nssing values out of 10 (Pactor Score Divided by maximum

Percentage of Missing values - a % Score and Multiplied by 1001

p . .. f :



WASTE CARACTER ISTICS

NesertouG Patsncem JudqgnmntAL rating from 30 to 100 points based on the followinq quAdeLnest

Pents

30 Clon dammtec-typ. landfill,. old site. no known hazardous wates

40 Clo domantictype landfill, recent site. no known hazardous wastes

so Suspected ml quantities of haaardaus wastes

60 Kiwn smalL quantities of hazardous wastes

70 Suspectad mderate quantities of hazardous wates

Is lAmmm maducats quan ttes of hazardous wastes

90 Suspected large quantities of hazardous wantes

100 Known larqe quantities of hazardous wastes

SUBSCORE
Reanan for Aanqned Hlazardous Ratinq

WASTE IAGDWEJ U PACICES

FhCTOR MAXIMUM
RATING PACTOTR POSSIBLE

RATING rA--OR (0-3) MULTIPLIER SCeRE SCORE

Record Accuracy and

Case of Access to Site : 1

Rassardoun "ints Tuantity j 7

Total Waite, Quantity 4

%acte fncompatibility / 3 9

Absence of Liners or
Conclninq Beds S 7,/

Use of Lachete
Collection System 6 P

Use of Gas
CoLlection Systems 2 2

3110 Closure a J

Subsurface rciaw a

%%ibr of Assumed VAlues . QJt of 9 SUB101ALS

Pqrctla3QQ Of AtS med Vlues .. SUBSCOPE

luoer Of 4llSrnq and Wn-ApplicabLe Values - 0 Out of 9 (Factor Score Divtdod by Maximum
Sf N nScore and Multiplied by 1001Percentaqe of .Mtssmnq and Non-Ap 1 ,Licalbe Values -

Overall ;ublmet Of Assumed Values - ut it 2S

Overasll 'erfcentaqe of An skrnd 7aLues* OVERALL 3CCRE
(Receptors Subscore 1 0.22 plus
Pathways Subscore X 0.30 plus

waste chiatacteristiet Subtcore x 0.24 plus
Waste m naoeeent Subscote X 0.241

- - .. r1-
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WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

NameOf Site =. ~ ~ P , s ~ .,tp~. "i ,
14cation ke */~J~ ~fOwner/Operator ta- I a +Jr-tl

Cm~Xm

FACTOR MAXIMUM
UATING FACToA bouSIaL*

RATING FACTOR (0-31 ULTIPLEItR SCORK SCORE

ROCEPTORS

Population Within
L.GOO peet k 4

Ustance to Nearest
Drinking Water Well is

Oltance to Reservation
boundary 6 /

Land Use/Zont 3

Critical Enionmnts 0 12 CP

deter Quality of Nearby
Surface water Body 6

Mumse of Assued Values - ut of 6 SuBI'ALs . . 31
Perceanaq of Assumed Values 0 % SUBsCORE
NuMer of .issinq values - .0ut of 6 (Factor Score O vided by Moximi
eccente of mising Val~ues Score and Multiplied by 1.00)

PATHWAYS

Evidence of Wdaer Contamination 10

Level of Water Contamlnation is

Distance to mearest Surface Weter 4

Depth to Groundwater 7

Met Precipitation 6

6P

SoiL Permeability 6 if

Bedrock Permuebility 4

Depth to Bedrock 4

Surfasce Erosion 4

Iftamer of Assumed Vilues o C ut of 10 SUBUrTALSrI*

Percent&" of Asmmed Values *_A_ % SBSCORE

mumber of Missing Values - 0 Out of 10 (Factor Score Divided by Maximum

Percenta of missinq values - 6 ' Score and Multiplied by 100)



WASTE CHARACTERISTICS

Hazardous PRatin: Judqemental ratinq from 30 to LOO poJints besed on the foLlowinq quidelinest

Points

30 Closed dmeetic-type landfill, old site. no known hazardous wastes

40 Clot"d domestie-type landfill. recmt site. no known hazardous wastes

30 Suspected small quantities of hazardous wastes

60 Known smaLl quantities of hazardous Wastes

70 Suspected moderate quantities of hazardous wastes

so Known moderate quantites of hazardous wastes

90 Suspected larqe quantities of hazardoms wastes

L0 Known Larqe quantities of hazardous wastes

SUBSCORE
Reason for Assiqhed Hazardous Rating:

TA, ALg -- A.,.i j IVr /Y -. 7- :_1, 7 2 J.

IWO Aii. 4 -. Q - im r 21 4 - sa v,.* - it ey4

WASTE A"EMENr PRACTICES

rACTOR MAXI"UM
RATING FACTOR POSSIBLE

RATING FACTOR (0-3) MUiLTZPL ER SCORE SCORE

Record Accuracy and

Ease of Access to Site 7 J0.1

Hazardous waste Quantity sl I w .4 7 1

TOtal Waste Quntity 4

West* Incompatibility A4 3 4)...
Absence of Liners or
Confining Seds A6 j

Use of Leacfhate
Collection System 3 6

Use of Gas
Collection Systems 2 2

Site Closure ~5a,
Subsurface Flows "

qumber of Assumed Values . 3"~t ,,f 9 SUBTOTALS 2A.C ... L
Percentagqe of Assumed Values - . SUBSCOP£

Phrer of Missin nd Non-Applicable Values - 0 Out of 9 (Factor Score Divided by Maximm

Percentaqe of Mlssinq and Non-ApplicaLbe Values - 0Score and Multiplied by LOW

Overall :%usbeE of Ass,,sd Values - a rut if 25

OJverall Percentaqe of Assumed Values * OVERALL XCPE ___"_

(Peceptors Subseore 1 0.22 rlus
Pathways Sabscore X 0.30 plus

waste Characteristtcs Subsicre X 0.24 plus

Waste manasament ;ubscore X 0.24)



WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

Name of Site 01.. c/J 1 .-4 J1- Y,%'e* A. '9- .0.. 1i,.,

LWat.on A. I .I +r4I

Ower/Operator _ - f ,. I A,,e... A,-i4

leA.- 4,w P.* l + t Ciot-7 2#

g ll. 7.. 40 4.e a,~_ ~ .

rFACTORI MUMMIll

RATING FACTOR POSzNz,
RATING FACTOR (0-3) MULTPLIE3 0s SCORC

3m's

PopuLation Within
1. 000 Feet 4

Distance to Nearet
Drinking Water Well 3 is -s- 3J

Distance to Reservation

Boundazy 30 /09

Land Use/Zaninq 3 3 a

Critical Environmenta 12 - C

Water Quality of Nearby

Surface water Body 6

Number of Assumed Values - out of 6 SUBTOTALS 2 .
Percentage of Asumu d Values *,0 % SUISCORI

numr of missing values - L Out of 6 (Factor Score Oivided by NAMuM

Percentae of Missing Values iScore and multiplied by 100)

PAT WIAYS

Evidence of Wter Contamination 1000 2.0

Lvel of water Contamination 15

Type of Contamination. Soil/BLots S

DLstance to Nearest Surface Water 4

Depth to Groundwsater 7
o 0

7

Net Precipitati on 6

Soil Permesblity 6

Bedrock Pezmability 4

Depth to Bedrock 4

I0 0 ia.F

Surface Erosion 4

I o, P.,..LL, .I ' 1L -,II
o+fera Assm Values -P ou of1 SUSTNlS On*

Peccentae of Assumed Values & SeBSCONE

mwemr of Missing Values - g Out of 10 tFactor Score Divided by Maxiusm

Percentage of sinq values l Scoe and ultiplied by 100)

f 'A



WAST! CHARACTER ISTICS

Nazardous Patings Judqemetal ratLn from 30 to 100 points based on the following guidelines,

points

30 Closed domeetic-type landfill, old site. no knomm hazardous wastes

40 Closed domeaes -type landfill. recent site. no known hazardous wastes

s0 Suspected mall quatities of hazardous wastes

60 Kat mall quantities of hazardous wastes

70 Suspected oderte qmantities of hazardous waste.

so an merate quanttes of hazardous wastes

90Suspected lare quantities of hazardous wastes

t00 Known large quantitzes of hazardous wastes

SUBSCORE
Aeso for Asaiqnod Hazardous Ratings

WhS MAtNAGZHZNT PRACTICE S

rhiC.t MAxIM~M
ATY G FACTOR POSSIBLE

IRUTM FACTOR (0-3) MULTIPLIER SCORE SCORE

Record Accuracy and
case of Access to site ,

Hazardous daste -.uantity -LI 7 .-

Totai daste eQuantity 4.-I'9

Wste Incompatibility 3 '
Absence of Liners or
Confining Reds 6 i
Use of Leachate
Collection Syste.m- 6

Use of Cas
Col lection Systes2

S.ite Closure

Subsurface Flows

4umber of Assumed 7alues o ut ,of 9 SUSTOTALS j, .. 2

Pecentiqe of Assumed Values A. L SUDSCOVE

mussa of missing and Non-Applicable Values O__ ut if ( faictor Score Divided by M~aximum

Percentace of Missina and Non-Appicalb* Values - 2*%Score antd Miuiplied by 1001

overall Number Of Assised VaLues o ut )f 25

Overall Percentage of Aosmed '.'&uest*~~ OVERALL XCCPE C
tReceptors s-ibscore x 0.22 1'Lue
Pathways Subscore X 0.30 PLus
waste Characteristics Subtcore x 0.24 plus
waste menaaement Zabscore K 0.241

-fir - . . --~ -
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ENGIr EERING-SCIENCE

MEMORANDUM

TO: Mr. Bernard Lindenberg, AFESC, Tyndall AFB, FL
Major Gary Fishburn, USAF OEHL, Brooks AFB, TX

FROM: LrIorman N. Hatch, Jr., CH2M HILL, Gainesville, FL P1 V
Ernest J. Schroeder, Engineering-Science, Atlanta, GA

DATE: July 8, 1981

SUBJECT: Joint Meeting between CH2M HILL and Engineering-Science
to develop a uniform site rating system for use in all
Air Force Installation Restoration Program Records Search
Projects

MEETING
LOCATION: CH2M HILL, Gainesville, Florida office

MEETING

DATE: Monday, June 29, 1981

A. Introduction and Purvose

A joint meeting was held at the CH2M HILL Gainesville, Florida
office on Monday, June 29, 1981. The purpose of the meeting was
to develop a uniform site rating system for use in all upcoming
Air Force Installation Restoration Program Records Search projects.
Attendees at the meeting included:

o Norman N. Hatch, Jr., CH2M HILL Representative
o Ernest J. Schroeder, Engineering-Science Representative
o Major Gary Fishburn, Air Force Observer

The basis for the rating system is the document developed by
JRB Associates, Inc., McLean, Virginia, for the EPA Hazardous
Waste Enforcement Office, Washington, D.C. The above document
presents a met-hodology for selecting sites for investigation
based on their potential for adverse environmental impact. Care-
ful scrutiny of this document by CH2M HILL and Engineering-Science
indicated that the rating system could readily be ased, with some
modifications, for evaluating Air Force installation sites.

I'



ENGiNEERING.SCIENCE

Memorandum
July 8, 1981
Page Two

These modifications would be necessary for the following reasons:

1. The methodology presented in the JRB iocument was developed
primarily for large landfill operations throughout the nation.
Modifications are necessary to accurately address specific
Air Force installation conditions.

2. The rating system must include an equivalent comparison of
landfill sites and suspected contaminated sites other than
landfills, e.g., PCB spills.

B. Modifications to tne JRB Rating System

The specific modifications jointly developed by CHIM HILL and
Engineering-Science, based on experience in performing Record
Searches at several Air Force installations, are presented in the
revised JRB rating form and rating factor system (attached). The
modifications, in general, are summarized below:

1. Changes in multipliers for several of the rating factors
in the receptors, pathways, and waste management practices
categories.

2. Deletion of several existing rating factors and addition of
new rating factors in the receptors, pathways, and waste
management practices categories.

3. Revision of the waste characteristics category.

4. Special considerations in the use of the waste management
practices category to provide meaningful comparison of
landfills and contaminated areas other than landfills. These
special considerations include:

a. Use of all nine rating factors for the evaluation of land-
fills.

b. Deletion of non-applicable rating factors when evaluating
other contaminated areas. The category score is then
normalized to provide an equivalent comparison with land-
fills.

CONCLUSION

All parties present at the meeting agreed that the above modifications
would provide a meaningful rating system for Air Force installation sites.
The system will be used in the next several Record Searches and then re-
evaluated to determine if further modifications are necessary.

NNH/EJS/Imr
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WASTE DISPOSAL SITE AND SPILL AREA ASSESSMENT AND RATING FORM

I

Newst SLOe

I ~ ~~wnex/ Opegator________________________________________________
Comment.

FACTORnNS~
Ah"No FACTOR U13LZ

RATING FACTOR (0-3) ULTzPMiE SCORE SCORE

Populat-oa withun
1.000 Feet 4

D& tace to Neazest
Ozlnkuq dter Well LS

Disreae co Rerevtzon

ondary 6

LAnd Use/zoninq 3

Critical Environmens 12

Water Quality of Nearby
Surface wter fody 6

Ner of Assumed Values - _ Out of 6 SUBIOTAL__.S

Petrcentage of Assumed Values - % SUBSCORI

Number of Nissing Values - _.Out of 6 (Factor Sco-e Divided by Namum

Percentage NofKisnq Values = % Score and HultpLied by 1001

PAThATS

Evidence of water Contamination 10

Level of Water Contamination 15

Iyp of Contamination. Soil/lota 5

O.tance to Nearest Surface Water 4

Depth to GzOMsand, 7

Net Pr ipltat .o 6

Soil PermeabLity

Bedrock Pemeability 4

Depth to Bedrock 4

Surface Erosion 4

w3zter of Asma~ Value. -vaue Out of 10 SUSTOTA__

PerOentaqe of Asmoed Values * SL'SCOU

Nmec of Nininq Values - _ Out of L0 tractor score Divided by maxisum

Per ent of Misinq vaLues - iScore and Multiplied by 100)

ATM. .



WASTE CHARACMISTICS

"Otardoul Rating: Jdqmental rating Era. 30 to 100 points based on the following guidelines:

Points

30 Closed domeetic-type Landfill. old sits. no known hazardous wastes

40 Closed domeetc-type Landfill. recent site. no known hazardous wastes

so Suspected mnall quantities of hazardous wastes

60 Known small quantities of hazardous Wastes

70 Suspected meerate quanUties of hazardous wastes

a Known moderate quattites of hazsrdoua wastes

to Suspected Large quantities of hazardous wastes

100 Known larqe quantities of hazardous wastes

SUBSCORE
Reeson foe Assigned Hlazardous Ratings

WASTE MANOWENT PRACrICS

FACTOR MAzXIMUMRRATING FACTOR POSSIBLU

RATING FACTOR (Oi MULTIPLIER SCORE SCORE

Record Accuracy md
eamse of Access to Site 7

Hazardous aste .Nantity 7

Total waste Quantity 4

waste incompa r bilt ty 3

Absence of Liners or
Coat ining Beds 6

Use of Leachate
Collection System 6

Use of Gas
Collection Systems 2

Site Closure a

Subsurf ice Flows 7

N.ber of Assumed Values O _ t *t 9 SUBTO h-S

Percentage of Assumed Values - SUBSCORE

tiumer of .sisatnq end Non-AppLicebLe Values - ut of tFctor Score Divided by Maxifimi

Percentage of Missing and Non-AppieCaJ1he Values Score and Multiplied by 100)

Overall .?1juer of Assumed Vilues out q1 25

Overall Percentage of Asstmd slues . OVERALL XORE

(Receptors Su,,core X 0.22 plus
Psthways Subscore X 0.30 plus
waste Characteristics Subscore x 0.24 plus
Weste Menaqennt Subscore X 0.241



RATING FACTOR SYSTEM GUIDELTNES

WTING SAW LSVRS

RATlNG rY 0 1 2

Irom"LtuOm within I. o 0 1 to 2S 26 to 100 ;r.t" rh1.1 to
ft

Distance to ourewt Greater I to I Mil. 3.0Ot feet I t' 1.1m fast
OrImILLa tq r atWell than 3 ata to 1 4eo

DOUitas to UIerea- Grt., I to 2 mtle" 1.003 feet n t. I.001 fwat
.Abm heary tian 2 miles to I mile

Land U0e./mir. Compietoly AqrcuJttwral tomwciai of Pesdent iL-
rot@ intdut. iL

(Doming not
ppi icabiet

Critical fot a Pistn Wetlands. flood- M.0or h bitat of 8 Sn-
Egmtrowments critical not-rl areas plaiing. And pre- dan ered or ltr-nt-ned

enetir t served Areaes - ePr" prewn.-e of

premce of renerq Area
ecomnical y
LPortAnt "&tUrsL

wter 7aaiity Deelgn- agrlcultural Recreation. pro- gheltri-h Pro- rotnie water ouPpitln

tion of meaea.t Surface or lndue- peostlon and paqation And
*star so" trial me aingmem harvesting

of flab a wltdlife

lvidkeno of water we enaeraminatlon Indlret C.idenee Positive proof Prtties proof from

Conination from direct laboratory Analyses
obeervatlon

Lavel of weter No esetamination im levels, truce moderst. levels or liloh level qreater

Containetion level*. or levels lev.ig neer I'L or thaIn MCI or VrA drink-

Iwo then wast- Ftc drinking watr Ja we t amtefr t
.0 cotaminmat standards
level CI) or SfPA
drinkim water
standlard.

Type of Contamfil- ft contikation Sjl ted c- Ferate content- Severe containation

nation - SOil/ tamition nation
Slots

Oigtance to 1eeteet Greater titl I mile 2,001 ft to I mile sot ft. to 2.000 ft. 0 to 50 ft.

Surface water

oeth to Groa terr reaort than 500 ft. SI to SM0 ft. 11 to 50 ft. I to 10 It.

Nt Precipitation Lees then -10 in. -to to tS in. *S to -20 in. Greeter than *20 in.

Sil Peciwebilley Greater tan 509 309 to S0 clay 159 to 30% clay 11 to 151 cea
clay (.10

"6 
M/01 (10 

4 
to 104 cm/9l (t0-2 t. 10-

.4  
n/l) 1",10-2 /el

Sedronk Pereabil ity tmeemsbie Nelatiwel lepprs- Rlatively Iermable very Ionh
-lO

"
' cr/u) able (10

" 
to flo2 to 10"

4 
on/1 (,to- o/

10
- 

C0/l

Serfmee Iresion Me Ilet 0erete Sewere

l



Judgemental hauzardous RU fetr m 10 to t00 PniatX bloed on the, followmi 0ui.18tin..

potato Condition

30 closed .I ntiC-tP landf ill. old Site. no knn.,. bata..In -nut..

40 Cloned dinutic-twe landfill, recent site, no knome ha~A.dnu . -ao

so Suspected Small VOUtUteof haverd1.ewmstes

so Know Mull Illaltitifte of hoagdoeu wmete

70 ~suspected n' rate quantities of hazardous mestes

so Womn noerate quametles of hazardous -aat"a

90 Suspected LAC" WOuanties ot hazardous mete"

zooCalu 141c" tare. utitlee at hgtdn.. wata.

RATTD ra~ops0 1RAIKG SCALA LAMA 2

W.STU "RHAGAMOM PRACI'!CPZ

Record Accuracy ani Name Accurate cae or. no Accurate records. Yncomplete rectrdu. .on records.
of Ace" to site unoutborised dopng n barriers no barriers n barriers
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CHAPTER 1.0 INTRODUCTION

As part of EPA's nationwide waste management program, land disposal
facilities containing hazardous wastes will be investigated and evaluated.

Remedial action plans will be formulated for those sites presenting a signif-

icant hazard. Because resources for this task are limited, the initial focus

of the work must be on the most hazardous sites. Under the auspices of EPA's

Office of Enforcement, JRB Associates has devised a methodology for selecting

sites for investigation based on their high potential for environmental

impact.

This methodology has several advantages over other rating systems:

" It is easy to use

" It does not require users to have an extensive technical
background

" It uses readily available information

1'o It does not require complex chemical or hydrological
analyses

* It does not require users to visit the facilities in
question

" It allows sites to be rated even if some data needs cannot
be met.

The system consists of 31 rating factors that are di.vided i.nto 4 cate-

gories: receptors; pathways; waste characteristics; and waste management

practices. Factors in the receptors category determine the prime targets of

environmental contamination. Factors in* the pathways category assess mecha

nisms for contaminant migration. Factors in the waste characteristics category

examine the types of hazards posed by contaminants in the site. Factors in the

'waste management practices category evaluate the quality of the facility's

design and operation. Each rating factor has an associated four-level scale.

Because all of these factors are not of equal importance, each also has been

assigned a weighing factor, called a multiplier. Raters must simply decide



whtih level of the rating factor's scale is most appropriate for a given site

and multiply the numeric value of that level by the corresponding multiplier.

The sum of the products for the 31 factors divided by the maximum possible
*core and multiplied by 100 is the site's rating. The ratings are on a scale
of 0 to 100 and can be interpreted in relative or absolute terms.

Users can assign additional points when the rating factors do not
adequately address all of the problems of a site. However, only a limited

number of additional points can be assigned. This arrangement helps to ensure

that a site's rating is both complete and objective.

The methodology has been designed primarily for landfills, surface

impoundments, and other types of land-based storage and disposal facilities.
Incinerators and waste treatment facilities, however, are beyond scope with

the exception of the solid wastes produced by them.

Site ratings should be performed as part of an overall investigation

( procedure. Prior to a site visit, ratings can be based on published mate-

rials, public and private records, and contact~s with knowledgable parties. The

results of this type of rating can be used to determine which sites present
the greatest potential hazard and should be visited first. A final rating can

be obtained with information obtained from a visit to a site. This rating caa~
be used as a tool ;o help determine how limited resources should be spent for

additional samplirg, which may be required to fill data gaps, and for prepar-
ing remedial act:ion plans and/or enforcement cases for sites that represent

particularly severe hazards.

The methodology's validity has been tested at sites across the country.

This testing includes comparing ratings completed for the same facilities both
by different raters, and before and after site visits. officials of New

Jersey's Department of Environmental Protection agreed that the ratings on
30 sites in their state were good reflections of the true hazard potential of

those sites. These results show that the methodology is an exceptionally
useful and efficient tool for classifying and ranking the hazard potential of
land disposal facilities.

2
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The methodology is discussed in more detail in the following four chapters.
Chapter 2 describes the six basic components of the methodology. Chapter 3

identifies sources Of information for the system and describes how to resolve

data gaps. Chapter 4 presents the step-by-step procedure for rating sites,

ad Chapter 5 discusses how site ratings can be used. The three appendices

provide guidance for rating sites. Finally, the glossary located at the end
of this document defines all terms related to the methodology.
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CHAPTER 2.0 DESCRIPTION~ OF THE METHODOLOGY

The site rating methodology has been developed in terms of six elements.
These are:

* Factor categories

* Rating factors

* Rating scales

* Multipliers

e Additional points

* Hazard potential scores.

These elements are described below.

2.1 FACTOR CATEGORIES

In assessing the environmental impacts o f any hazardous waste disposal

site, four considerations must be addressed. These are:

a Receptors

* Pathways

* Waste characteristics

* Waste management practices.

Receptors refer to the biota (human and non-human) which are potentially

affected by the materials released from a waste disposal site. Within this

I category, special attention is given to human populations and critical
environments. Pathways refer to aspects of the routes by which hazardous

materials can escape from a given site. The focus of this cateory is on the
* ease of migration of water soluble pollutants and on contamination due to the

site. Waste characteristics refer to the types of hazards posed by materials

in the facility in terms of both their health-related effects and their
environmental mobility. Waste management practices refer to the design

characteristics and management practices of a given disposal site as they

* 5
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relate to the site's environmental impact. In particular, this category

examines measures that are being taken to minimize exposure to hazardous

wastes.

The prime importance of the factor categories is in partitioning the

rating factors into manageable groups so that site ratings can be more easily

and completely interpreted. This topic is discussed in greater detail in

Chapter 5.

2.2 RATING FACTORS

The initial rating of a waste disposal facility is based on a set of 31

rating factors. Each of these has been assigned to one of the four factor

categories. The receptors catgegory has five rating factors:

* "Residential population within 1,000 feet" and "Distance to
the nearest off-site building" measure the potential for

~ human exposure to the site

0 "Distance to the nearest drinking-water well" measures the
potential for human ingestion of contaminants should under-
lying aquifers be polluted

* "Land use/zoning" evaluates the current and anticipated Uses
of the surrounding area

* "Critical environments" assesses the pozential for adversely
affecting important biological resources and fragile natural
setting$.

The pathways category contains nine rating factors concerned with the

potential migration and attenuation of contaminants. The primary focus is on

waterborne pollutants, since they can affect the greatest number of people.

* "Distance to the nearest surface water" and "Depth to
groundwater" measure the availability of pollutant migration
routes

* "Soil permeability," "bedrock permeability," and "depth to7
bedrock" measure the potential for contaminant attenuation
and ease of migration



0 "Net precipitation" uses annual precipitatior and evapo-
transpiration to estimate the amount of leachate a site

i produces

0 "Evidence of contamination," "type of contamination," and
"level of contamination" evaluate pollution currently
apparent at the site.

The waste characteristics category contains rating factors which examine

the waste's environmental mobility and the adverse effects it can cause.

* "Solubility," "volatility," and "physical state" measure the
extent to which mobile wastes can leave the site

* "Toxicity," "radioactivity," and "persistence" assess the
site's potential to cause health-related injuries

f "Ignitability," "reactivity," and "corrosiveness" evaluate
the possibility of fire, explosion, or similar emergencies.

The waste management practices factor category evaluates site design and

operation. This category includes eight rating factors:

* "Use of leachate collection systems," "use of gas collection
systems," and "use of liners" examine features of site
design for containing contamination

0 "Site security" assesses the measures taken to limit site
access

* "Total waste quantity" and "hazardous waste quantity"
measure the quantity of waste in the site, and thus, the
potential magnitude of resulting contamination

* "Waste incompatibility" evaluates the potential for
idcompatible wastes to combine and pose a hazard

* "Use of containers" assesses the adequacy of using
containers to isolate wastes.

IThese factors have been selected because they are relevant to an evalua-
tion of any land-based disposal facility. The definition and purpose of each
rating factor appear in Appendix A.

i
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2.3 RATING SCALES

For each of the factors, a four-level rating scale 1bas been developed

which provides factor-specific levels ranging from "0" (indicating no

potential hazard) to "3" (indicating a high potential hazard). The rating

factors and their corresponding rating scales for each of -the factor cate-

gories are listed in Table 1. These-scales have been defined so that the

rating factors typically can be evaluated on the basis of readily available

information from published materials, public and private records, contacts

with knowledgeable parties, Or site Visits. Raters compare the information

collected for a site with the limits set in the scales, and see which level of

each scale most closely fits the information. The numeric value of that level

is the factor rating for that factor. This process is described in more

detail in Chapter 4. Additional guidance for assessing the rating scales

appears in Appendix A.

2.4 MULTIPLIERS

The rating factors do not all assess the same magnitude of potential

-environmental impact. Consequently, a numerical value called a multiplier has

been assigned to each factor in accordance with the relative magnitude of

impact that it does assess. These values are multiplied,, hence the ter-&

multiplier, by the appropriate factor ratings (see Section 2.3) to result i~n

(actor scores for Itach of the rating factors. The 31 multipliers appear as

the third column from the right on the methodology's two-page Rating Form (see

Figure 3).

2.5 ADDITIONAL POINTS

Special features of a facility's location, design, or operation are

frequently encountered that cannot be handled satisfactorily by rating factors

alone. These features might present hazards that are unusually serious,

unique to the site, or not assessable by rating scales. For example, an

extremely high population density near a site should be considered even more

hazardous than the rating factor for "population within 1,000 feet" indicates.

S.,-8



(fI Power lines running through sites containing explosive or flammable wastes,
though not generally typical of waste disposal sites, should be considered a

potential hazard. Finally, the function of the nearest off-site building

might indicate a serious threat of human exposure exists, even though types of

functions cannot be quantitatively evaluated by rating scales the way distance

can be. In such cases, raters should assign a greater hazard potential score

to a site than it might otherwise receive by using the additional points

system. To guide raters as to the types of situations that might warrant

additional points, several examples have been identified for each of the

factor categories. These are:

RECEPTORS

* Use of site by local residents

* Neighboring land useI Neighboring.transportation routes, drinking water
supplies, and important natural resources.

PATHWAYS

K* Extreme runoff and erosion problems

e Slope instability
* Flooding
* Seis ic activity.

WASTE CHARACTERISTICS

* Carcinogenicity, mutagenicity, and teratogenicity

e Infectiousness

a Low biodegradability

* High-level radioactivity.

WASTE MANAGEMENT PRACTICES

o Excessively large waste quantities

* Open burning of wastes

* Site abandonment

a Unsafe disposal practices

* Inadequate cover

* Inadequate safety precautions

e Inadequate recordkeeping.

i-
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Table 1. Racing Factors and Scales for Each of the

Four Factor Categories (Continued)

RATING SCALE LEVELS
RATING FACTORS 7IT

RECEPTORS
PUOULATO-% IH Ir.N I CO0 PEET I I TO 25 -G TO 100 GEA7ER T.AN 100

DISTANCE TO NEAREST GREATER THAN I TO 3 MILES 3.001 FEET TO 0 TO 3.000 FEET
DRINKING.WATER WELL 3 MILES I MILE

DISTANCE TO NEAREST GREATER THAN I TO 2 MILES 1.001 FEET TO 0 TO i.000 FEET
OFF.SITE BUILDING 2 MILES I I MILE

LANO USE ZONING COMPLETELY REMOTE AGRICULTIJRAL COMMERCIAL OR RESIDENTIAL
IZONING NOT APPLI IN0USTRIAL
CABLE)

CRITICAL ENVIRONMENTS NOT A CRITICAL PRISTINE NATURAL WETLANDS FLOOO- MAJOR HABITAT OF
ENVIRONMENT AREAS PLAINS. AND PRE- AN E-NDANGEED CR

SERVED AREAS TREATENEC SPECjES

PATHWAYS I

EVIDENCE OF CONTAMINATION NO CONTAMINATION INOIREC" EVIDENCE POSITIVE PQCOF FROMv POSITIVE PQROD 9',1
.__DIRECT OBSERVATION A..BORATORV ANALYSES

LEVEL OF CONTAMINATION NO CONTAMINATION LOW LEVELS TRACE MODERATE LEVELS OR 1 OIG. LEVELS OR .

LEVELS. OR UNKNOWN LEVELS THAT CANN4OT LEVELS T-AT :A% BE
LEVELS BE SENSED DURING SENSED EASILY S

I." A SITE VISIT BUT WHICH INVEST GATOIPS OURING
CAN BE CONFIRMED BY A SITE VISIT
A LABORATORY
ANALYSIS

TYPE OF CONTAMINATION NO CONTAMINATION SOIL CONTAMINA rIjN BIOTA CONTAMINATION AIR NATEq, "j, rOOO

ONLY STUFF C ONTA.' %A,1C.%

DISTANCE TO NEAREST GREATER THAN I TO S MILES I OO FEET TO O O0OO FEEr

SURFACE WATER MILES 1 MILE

DEPTH TO GROUNDWATER IREATER THAN 51 TO 100 FEET 21 TO SO F EET 0 TO 20 FEET
100 FEET

NET PRECIPITATION LESS THAN - 10 INCHES - 10 TO -5 INCHES -S TO -20 INCHIES GREATER THA.,4 -20
INCHES

SOIL PERMEABILITY GREATER THAN 30% TO SO16 CLAY IS. TO 310% CLAY 0 TO IS" CLAY TI
SO% CLAY

BEDROCK PERMEABILITY IMPERMEABLE RELATIVELY RELATIVELY VERY
IMPERMEABLE PERMEABLE oERMEASLE

DEPTH TO BEDROCK GREATER THAN 31 TO 6O FEET I I TO 30 FEET 0 TO 1O FEET

6OFEET

II.
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"*'; 1. *"zcors and Scales for Each of the
.'.ur Factor Categories

RATING SCALE LEVELS

RATING FACTORS ....0 12 3

"__... .. _____WASTE CHARACTERISTICS "_'_.

TOXICITY SAX' LEVEL OOq SAX'S LEVEL I OR I SAX'S LEVEL 2 OR SAX'S LEVEL 3 OR
NFPAS LEVEL 0 NFPA'S LEVEL I NFPA'S LEVEL 2 NFPA'S LEVELS 3 OR 4

RADIOACTIVITY AT OR BELOW SACK I TO 3 TIMES BACK. 3 TO S TIMES BACK- OVER S TIMES BACK.
GROUND LEVELS GROUND LEVELS GROUND LEVELS GROUND LEVELS

PERSISTENCE EASILY BIOOEGRAO- STRAIGHT CHAIN SUBSTITUTED AND METALS. POLYCYCLIC
ABLE COMPOUNDS HYDROCARBONS OTHER RING COM- COMPOUNDS ANO

POUNDS HALOGENATED
HYDROCAR SONS

IGNITABILITY FLASH POINT GREATER F LASH POINT OF FLASH POINT OF rPLASH POINT LESS
THAN 2W'

° 
OR NFPA-I 140"A. -a 200'F. OR 30'F. TO 140P. OR THAN 3a"; OR NFPA'S

LEVEL 0 NFPA'S LEVEL I NFPA'S LEVEL 2 LEVELS 3 OR A

REACTIVITY NFPA'S LEVEL 0 NFPA S LEVEL I NFPA*S LEVEL 2 NFPA'S LEVELS
3OR4

CORROSIVENESS 0HOF 6 TO9 pH OF S TO 6OR amOF 3 TO 5 OR H OP- TO 3 OR
9 TCO 10 TO 12 t2TOd

SOLUBILITY INSOLUBLE SLIGHTLY SOLUBLE SOLUBLE VERY SOLUBLE

VOLATILITY VAPOR PRESSURE LESS VAPOR PRESSURE CF VAPOR PRESSURE OF VAPOR PRESSURE
THAN 0. 1 mm Hg 0.1 TO 2S mm Hg 78 TO 25 mem Hg GREATER THAN

78 mm Hg

PHYSICAL STATE SOLID SLUDGE LIOUIO GAS

WASTE MANAGEMENT PRACTICES

SITE SECURITY SECURE FENCE wITH SECjRITY GUARO BUT OE.OTE LOCAT:ON OR NO BARRIERS

LOCK INO ENCE BREACHABLE FENCE

HAZARDOUS WASTE 0 TO 2SO TONS 251 TO 1,000 TONS 1.001 TO 2000 TONS GREATER THAN

QUANTITY 2.000 TONS

TOTAL WASTE OUANTITY O TO I ACRE FEET I ITO 100 ACRE FEET 101 TO 25O ACRE FEET GREATER THAN ZS
I ACRE FEET

WASTE INCOMPATIBILITY NO INCOMPATIBLE PRESENT. BUT DOES NOT PRESE14T AND MAY PRESEN T AND POSING

WASTES ARE PRESENT POSE A HAZARD POSE A FUTURE AN IMMEDIATE HAZARD
HqAZARD

USE '30f LINERS CLAY OR OTHER SYNTHETIC OR CON ASPHALT BASE LINER NO LINER USED

LINER RESISTENT TO CRETE LINER

ORGANIC COMPOUNDS

USE OF LEACHATE ADEQUATE COLLEC INAOEQUATE COLLEC INADEouaTE COLLEC 'O COLLECTION OR

- COLLECTION SYSTEMS TION AND TREATMENT TIN R riEArmENT TION A.%O TREATMENT TREATmeN

USE OF GAS COLLECTION ACEQUATE COLLEC 1COLLECT"CN AND VENTING OR INAOE. NO COLLECTION R

SYSTEMS TION AND TREATMENT CONtROLLED 
O

UATE TREAT.ENT TREATMENT
FLARING

USE ANO CONDITION CONTAINERS ARE USED CONTAINERS ARE USED CONTAINERS ARE USED NO CONTAINERS ARE

OF CONTAINERS AND APPEAR TO BE IN BUT A FEAP ARE LEAKING BuT MANY ARE LEAKING USEDI __ _ _ _ GOOD CONDITION

A I



While this list is by no means exhaustive, and ocher examples may be

encountered by raters using the methodology, it does include the more commonly

occurring situations. Appendix B provides guidance on the number of

additional points that should be assigned for these situations.

In order to maintain the objectivity of the rating methodology while

allowing the assignment of additional points, the following limits are placed

on the number of additional points that may be assigned in each factor

category:

* Receptors 50 points

* Pathways 25 points

* Waste characteristics 20 points

* Waste management practices 30 points.

The number of additional points allowed in each factor category is a

function of the total available rating factor points and the relative

importance of the category.

The actual procedure for assigning additional points is outlined in

Chapter 4.

2.6 HAZARD POTENTIAL SCORES

The result of a site rating is a set of five hazard potential scores.

These scores are:

* Overall score

" Receptors subscore

* Pathways subscore

* Waste characteristics subscore

* Waste management practices subscore.

The overall score is based on all the rating factors and additional points

that are used to rate a site. Each subscore is based on those rating factors
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and additional points in that factor category which are used to rate a site.
All of these Scores are normalized so that they are on a scale of 0 to 100.
The normalization procedure is described in Chapter 4.Associated with every
hazard potential score is a percentage of missing and assumed data. These

percentages flag scores that are based on large amounts of missing data and,
* generally, measure the reliability' of the scores. Chapter 5 describes how to

* interpret these scores.
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